Best Available C^py 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 



(51) International Patent Classification 5 : 
A61K7/16 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 93/11740 

24 June 1993(24.06.93) 



(21) International Application Number: PCT/US92/ 10665 

(22) International filing Date: 10 December 1992 (10.12.92) 



(30) Priority data: 
07/806,070 



10 December 1991 (10.12.91) US 



(60) Parent Application or Grant 
(63) Related by Continuation 

US 07/806,070 (CIP) 

Filed on 10 December 1991 (10.12.91) 



(71) Applicant (for all designated States except US): THE DOW 
CHEMICAL COMPANY [US/US]; 2030 Dow Center, 
Abbott Road, Midland, Ml 48640 (US). 



(72) Inventors ; and 

(75) Inventors/Applicants (for US only) : GARLICH, Joseph, R. 
[US/US]; 301 Southern Oaks Drive, Lake Jackson, TX 
77566 (US). MASTERSON, Tipton, T. [US/US]; 309 
Lotus, Lake Jackson, TX 77566 (US). FRANK, R., 
Keith [US/US]; 213 Pansy Path, Lake Jackson, TX 
77566 (US). 

(74) Agent: ULMER, Duane, C; The Dow Chemical Com- 
pany, Patent Department, P.O. Box 1967, Midland, MI 
48641-1967 (US). 



(81) Designated States: AU, BR, CA, FI, JP, KR, NZ, US, Eu- 
ropean patent (AT, BE, CH, DE, DK, ES, FR, GB, GR, 
IE, IT, LU, MC, NL, FT, SE). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Tide: PHYTATE- ANTIMICROBIAL COMPOSITIONS IN ORAL CARE PRODUCTS 
(57) Abstract 

Oral compositions containing phytic acid or a physiologically acceptable salt thereof, a cationic antimicrobial compound 
and a compatibilizing agent are disclosed for controlling dental calculus, dental plaque, gingivitis, periodontitis and/or oral mal- 
odor. 



BNSDCC1D: <WO 831 1740A1_I_> 



FOR. THE PURPOSES OF INFORMATION ONLY 

Cbdes used to identify Slates party to the PCTon the front pages of pamphlets publishing international 
applications under the PCT. 



AT Austria 

AU Australia 

BE* Barbados 

BE Belgium 

BP Burkina Faso 

BG Bulgaria 

BJ Benin 

BR Brazil 

CA Canada 

CF (fcniral African Republic 

CC <*ongo 

Of Switzerland 

CI Cote dl voire 

CM Cameroon 

CS Chechoslovakia 

CZ Ouxh Republic 

OE Germany 

DK Denmark 

ES Spain 

Fl Finland 



FR 
CA 
CB 
CN 
CR 
HU 
IE 
IT 
JP 
KP 

KR 

KZ 

U 

LK 

LU 

MC 

MC 

Ml. 

MN 



France 
Gabon 

United Kingdom 

Guinea 

Greece 

Hungary 

Ireland 

Italy 

Japan 

Democratic People » Republic 
of Korea 

Republic of Korea 
Kazakhstan 
Liechtenstein 
Sri lanka 
lojxumbourg 



Madagascar 
Man 



MR Mauritania 

MW Malawi 

KL Netherlands 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SK Slovak Republic 

SN Senegal 

SU Soviet Union 

TO Ciad 

TC Togo 

UA Ukraine 

US • United Slates of America 

VN Vtel Nam 



BNS0OC1D: <WO_ 



_8311740A1_I_> 



WO 93/11740 PCT/US92/10665 



phytate-antimicrobial compositions 
in oral care products 

background of the invention 

5 The present invention relates to oral compositions containing an anticalculus or 

an antiplaque/antigingivitis agent. 

"Oral composition" means a composition for topical applications to the 9ral 
cavity to clean and care for the teeth as well as the oral cavity surfaces. Representatives of such 
compositions are oral hygiene products and dentifrices such as mouthwashes or rinses, 

10 toothpaste, dental gels, tooth powder, chewing gum, lozenges, and similar products. In 

addition to cleaning teeth to remove dental plaque, the function of oral hygiene preparations 
is to stop the formation of dental calculus, to prevent dental disorders such as caries, 
periodontitis and gingivitis; and also to eliminate halitosis. 

Dental I calculus, or tartar as it is sometimes called, is a hard mineralized material 

1 5 which forms ^n teeth that consists of inorganic and organic components The inorganic 
portion is largely calcium and orthophosphate arranged in a crystal lattice called 
hydroxyapatite (HAP). The organic portion is derived mainly fro : m microorganisms 
(i.e., bacteria, yeast, etc.) as well as epithelial cells, white blood celjs and food debris. 

Formation of dental calculus occurs in two steps. In the first step, plaque is 

20 deposited on the teeth. "Plaque" consists of inorganic and organic components derived from 
saliva, food and bacteria which are present in the oral cavity. Most of the plaque consists of 
dead and living bacteria surrounded by a gel-like matrix derived from the bacteria and saliva. 
In the second phase, plaque undergoes calcification to form dental.calculus. initially, 
* amorphous deposits of calcium phosphate begins toappearonand within the matrix of the 

25 dental plaque. Asthe aggregates of calcium phosphate become sufficiently closely packed 
together, they crystallize to form HAP. The amorphous calcium phosphate, although related to 
hydroxyapatite, differs from it in crystal structure, particle morphology and stoichiometry 

in addition to being an integral step <9' the formation of calculus, consequences 
of the presence of plaque include gingivitis, periodontitis, tooth decay (dental caries) and 
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eentureassodatedproblem^^ 
a ntimiaobiaUorantisep^^^ 

in preventing or controlling the fonnation of ca.culus and other plaque related diseases; see, 
forexa mP «e.P.S. Hu.U. O/n/ca/ Penodonto/ooy, 7,431-442(1980). Examples of ant,sept,c 

, agents include bisbiguanides. such as chlorhexidine and a.exidine. and numerous 

antibacterially active quaternary ammonium compounds, such as cety.pyridinium ch.onde or 
thequatemary ammonium compounds described in U.S. Patents 3^69.046 and 4,820,507; and 
q U aternaryammoniumorganosiloxanecompoundsdescribedinU.S.Patent4,l61.518. 

Although the quaternary ammonium compounds are rapidly adsorbed to the 

. 10 tooth surfaces.they exhibitonly a moderate degree of efficacy as antiplaque and antigingiv,t,s 
agentsastheyarerapid.yre.easedfromthetoothsurfaceandthusretainedintheoralcav.ty 

foronly a shortperiod of time. Chlorhexidine has been the most successful antip.aque agentas 
itis believed to bind to the oral mucosa and is thus retained in the oral cavity foralonger 
period of time than quaternary ammonium compounds. The use of chlorhexidine ,n oral 
15 preparationshowever.suffersfromthe^ 

taste lasting upto several hours; (2) after prolonged use stains are produced on the teeth, 
tongue, gums, oral mucosa and dental restorations; and (3) production of local irritation of the 

oral mucosa and tongue. 

mhibitionofcrystallineHAPformation.isusuallyachievedbycompoundswh.ch 

20 sorbbntoagrovving^landdisruptcrystalgrovvth. It is well known in the prior artthat 
waterso.ub.ehexametaphosphates,tripolyphosphatesand pyrophosphates andthehke.are 
effective calcium and magnesium ion sequestrants and/or chelating agents. See, for examp.e, 
US. Patent3,488.419 which discloses oral compositions containing polyphosphate and U.S. 
Pate n t4,215,105whichdisdosesoralcompositionscontainingphosphonoaceticaad. 

« However,asdescribed^ 

anticaiculusagentshasbeenlimitedbecausetheyaresignificantlyhydrolyxedbysahvary 

enrymestohosphatase^toorthophosphates which are ineffective as inhibitors of HAP 
formation. Theamountofenzymatichydrolysisoft^polyphosphatehasbeenreducedby^e 
useofalinearmoleculariydehydratedpolyphosphatesaltcombinedwithfluondeasde^ 

30 in Patent 4,808,410. _ mon 
Compounds containing a carbon atom covalently bonded to oxygen, the oxygen 

beingcovaierrtybo^^^ 

C-W.bonds.suchasph^^ . 
havebeen recommendedforvariouspurposesinora. composition, U.S. Patents 4.259.3 16 and 

„ 4335 102disdose oral anticaries compositions containing a phytate compound and a stannous 
compound. Due to complex formation between polyvalent cations and phytate anion, the art 
teaches the presence of stannous compounds in an oral composition containing a phytate 
compound would not bedesirable for inhibition of calculus formation. 
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In U.S. Patent 3,934,002 phytic acid is disclosed as one of the anticalculus 
compounds in oral compositions used together with a bisbiguanideantiplaque and anticaries 
agent These two agents react with one another so that neither the anticalculus or antiplaque 
agent would be homogeneously distributed throughout the oral compositions. Since both 

5 agents are present, if a mouthrinse is prepared, it contains two visibly distinct phases, one 
being solid phase reaction product of bis-biguanide and anticalculus agent. U.S. Patents 
4,263,276 and 4,305,928 also describe visually dear oral compositions containing phytic acid in 
the presence of an alkali metal fluoride, monofluorophosphate or alkali metal 
monofluorophosphate, where a cationic material, such as a bisbiguanide or cationic surface 

t 0 active agent can be present. However, effective inhibition of HAP or plaque formation with 
compositions including compoundscontaining C-O-P bonds with an antimicrobial have not 
been known beyond such recommendations or speculation. 

It would therefore be desirable to have an oral composition containing an 
effective antiplaque or anticalculus agent to aid in the prevention of dental caries and 

15 gingivitis as well as aid in the control of mouth malodor which does not stain the teeth and 
does not have a bitter taste. It would also be desirable to provide an antiplaque and 
anticalculus oral composition in which phytic acid is homogeneously distributed in the oral 
composition along with a cationic antimicrobial compound. 

Furthermore, it would be desirable to provide an oral composition having 

20 enhanced retention of cationic antimicrobial compounds on the tooth surfaces useful in the 
prevention of dental plaque and gingivitis. 
SUMMARY OF THE INVENTION 

The present invention relates to oral compositions containing phytic acid and a 
cationic antimicrobial compound and their use for the prevention of dental plaque. In 

25 particular, the present invention relates to an oral composition comprising: an orally 

acceptable vehicle containing: (a) from about 0.001 to about 10 percent by weight of one or 
more compounds having C-O-P bonds wherein the compound having C-O-P bonds is myo- 
inositol hexakis(dihydrogen phosphate), myo-inositol pentakis(dihydrogen phosphate), 
myo-inositol tetrakis(dihydrogen phosphate) or physiologically acceptable salts thereof; 

30 (b) from about 0.001 to about 10 percent by weight of one or more cationic antimicrobial 
compounds; 

(c) from about 0.1 to about 20 percent by weight of one or more compatibilizing agents; and 

(d) the remaining percent by weight is an orally acceptable vehicle. 

A further embodiment of the present invention provides an improved method of 
35 inhibiting the formation of dental plaque and/or gingivitis and/or periodontitis and/or aid in 
controlling oral malodor. 
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A further embodiment of the present invention provides an oral composition 
containing phyticacid and atonic anti microbia. compound which remain in solution, even ,„ 
the preserice of a polyvalent cation or polyvalent cations. 
DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to an oral composition consisting essentially of an 
oraUyacceptablevehidecontainingphyticacidorderivativesthereof.acationiccomponent 

and a sufficient amount of a compatibiliring agentto inhibitthe phyticacid and anhm.crob.al 
compound from interacting to form a precipitate when togetherinan aqueous so.ut.on. An 
-orally acceptable vehicle' means a medium in which an anticalcu.us or antiplaque agent may 
10 be administered to the oral cavity surfaces without substantia, harmful effectstothe surfaces 
thereof. 

As plaque is a main etiological factor in gingivitis, periodontia, tooth decay 
(dental caries) and other dental associated prob.ems, the ability to control dental plaque a.ds m 
preventing and/or controlling gingivitis, periodontitis and dental caries. Thus.asused here.n. 

« -antiplaque* meansantip.aqueand/orantigingivitisand/orantiperiodontitisand/orant.canes. 
,n a ddition,as the volatile sulfur compounds associated with ora.ma.odor are related to the 
gingiva, health, as well as being produced by the putrefacbve activity of microorgan.sms. as 
used herein, an antiplaque agent will also aid in the control of oral malodor. 

To enhance the effect of preventing the formation of dental plaque, it has now 

20 beenunexpectedlyfoundthattheretentionofcationicantimicrobialcompoundsand ^ 
physio.ogical.yacceptab.esa.tsthereoftoatoothsurfacecanbesubstantial.yenhanced.fthe 

cationic antimicrobial compound is used in combination with phytic acid or a derivative thereof 
in the presence ofasuffidentamountof acompatibi.izingagenttopreventthephyt.cacd and 
cationicantimicrobia. compound from interacting to form a precipitate when exposed toeach 
25 otherinanaqueousenvironmentTheabi.ityofanantip.aqueagenttoremainincontactw.th 
thetoothsurfacetoexertananti-plaqueeffeaisreferredtoas-substantivity- oftheagent. It 

hasalso been unexpectedly found that in the presence of acompatibilizing agent, the phybc 
add and the cationic antimicrobial compound will remain in solution in the presence of 

pqlyvalentcations provided the ratio of polyvalent cation to phytic acid is not greaterthan 
30 aboutSto 1. ^ ^ ^ ^ ^ cQmposit . on issubrtantiaIly , iquid 

incharacter.suchasamouthwashorrinse. In such a preparation the vehicle can be water or a 
water-alcohof mixture. When using a water-alcohol mixture, the weight ratio of waterto 
alcohol isinthe range of from about 1:1 to about 20:1. preferably about 3:1 toabout 10:1 and 
35 m ore P referab. y about4:1toabout6:1.Thetota.amountofwaterorwater-a»coho.m I xture 
inthistypeofpreparationistypical.yintherangeoffromabout70toabout99.9percentby 
weightof the preparation. The pH of such liquid.and other liquid preparations of the 
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invention, is generally in the range of from about 4.5 to about 9. and typically from about 5.5 
to about 8. The pH is preferably in the range of from about 6 to about 8. 

In certain other desirable forms of this invention, the oral composition may be 
substantially solid or semisolid in character, such astoothpowder, a dental tablet, a toothpaste, 
gel or dental cream. The vehicle of such solid or semisolid oral preparation generally contains 
added polishing material more fully described hereinafter. 

As used herein, a "cationic antimicrobial compound" refers to an organic amine 
where the nitrogen is capable of being positively charged in an aqueous environment, and is 
represented by one or more of the following general formulae of A-J: 

(A) Quaternary ammonium compounds represented by Formula I 



15 



R 3 



RZ .N + - 

R 1 



(I) 



20 



or Formula II 




(II) 



25 



30 



35 



wherein: 

Ri isaC 8 -C 20 alkyl; 

R2 is benzyl orC r C 12 alkyl; 

R3 and R< are independently a C r C 7 alkyl or -(CH r CHOH-CH 2 -0) n H wherein n is 

an integer from 1 to 6; 

R5 is -H, a C r C 7 alkyl or -(CH 2 -CHOH-CH 2 -0) n H wherein n is an integer from 1 to 6; 

and 

X- is chloride (CI ), bromide (Br), iodide (I ) or fluoride (F ) ion; 

(B) Pyridinium chlorides containing alkylthiomethyl oralkoxymethyl hydrophobic 
groups as disclosed by Weglowski et al., / Phar. Sd., 80; 91-85 (1991), the disclosure of which is 
hereby incorporated by reference, having the formula 
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H 2 0CH 2 CH 



15 



20 



25 



wherein Xis as definedHerein before and Xi is oxygen or sulfur; and 
RSisa OrCisalkyl or benzyl; 

(Q Quaternary ammonium compoundsthatare esters of betaine and fatty 
alcohols, as disdosedbyUnstedtet^^ 

(1990).thedisclosureof which isherebyincorporated by reference, havingthe formula 

(CH 3 hN®-CH 2 CCO)OR7 
wherein R7 isa C 10 -C n8 alkyl; and physiologically acceptable salts thereof; 

(D) Sanguinarine and sanguinaria. sanguinaria being an extract from the 
bloodrootplantSangumaria cane/en*, the extract containing benzophenanthridine alkaloids 

such as sanguinarine. chelerythrine. protopine, homoche.idonine and physiolog.cal.y 
acceptab.esaltsthereofasdisc.osedinU.S.Patents4,145.412and4.406.881.thedisc.osuresof 

which are hereby incorporated by reference, sanguinaria being available in dentifrices under 
thetrademarkViadent"brandsanguinaria;the major activeingredientsanguinarinechlor.de 

salt havi ng the formula 



30 




CI© 



35 
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(E) Morpholine compounds as disclosed in U.S. Patent 4.894,22 1 , the disclosure of 
which is hereby incorporate by reference, the morpholine compounds having the formula 



wherein R8 is a Cb-C 16 alkyl at the 2 or 3 position of the morpholino ring; 

R9 is a C2-C10 alkyl substituted with a hydroxy group at other than the 
alpha-position; 

the sum of R 8 and R 9 being greater than or equal to 10 and preferably 10-20; and 
physiologically acceptable salts thereof; 

(F) Antibacterial secondary amines and amides as disclosed in 7. Antibacterial and 
Antifungal Agents, 17, 371 (1989), the disclosure of which is hereby incorporated by reference, 
wherein the antibacterial compounds have the following formulae 



CH2 CH2, 




10 



5 




20 



R 10 -NH' 



25 



wherein Rio is a Cio-Cte alk yl; 



30 




wherein each R1 1 is independently CaHi7 or C10H21 ; 



35 
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wherein R13 is a Cg-Ci7 alM; 
or 



10 



15 



whereineachRtaisindependentlyC.H^orCH,,; and physiological* acceptable sa.ts thereof; 

(G) Dialkyt amines and N.N'-dialkylpolymethylene^iaminesas d.sclosed in 
J. Antibacterial and Antifungal Agents, iZ 579 (1989). the disclosure of which is hereby 
incorporated by reference, having the formula 

2Q R14-NH-R™ 

wherein each R'« is independently C 8 H 17 or C 12 H as ; orformula 

R15^JH(CH2)nNH-R 15 

wherein each R'S is independently a C7-C10 a'M; 

nisan integer from2to5; and physiologically acceptable salts thereof; 

(H) N'.Alkyl-N-(2-aminoethyl)piperidine compounds asdisclosed byMurataetal., 
XPha/m. 5c/.,80.26-28(1991),thedisc.osureofwhichishereby incorporated by referenced 

compounds having the formula 



25 



/ 




30 r16-nh(ch 2 ) 2 n 



wherein Ri* is a C 10 -C 18 alkyl; and physiologically acceptable salts thereof; 
35 (I )Theammoni U mcompound4-(2-propylenepentyl)-1-piperidinoethanol 

described*/ Periodontal Research, 18. pp. 429^37(1983). the compound having the 
structure 
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CH 3 CH 2 CH 2 



CH 3 CH 2 CH 2 



\ 



/ 



CH-CH 2 




10 



15 



20 



wherein X* is as defined hereinbefore; described in the literature as Octapinal ~ brand 
4-(2-propylenepenty!)-1-piperidinoethanol (Ferrosan AB, Sweden); and 

(J) Alkyl-N-betaine in combination with an alkyl-N,N-dimethylamine oxide; the 
alkyl-N-betaine having the structu re 



CH, 



wherein R" is a C 10 -Cis alkyl;,- 

the alkyl-N.N-dimethylamine oxide having the structure 



25 



-N® 

T 



30 



35 



wherein R1B is a C^-Qsalkyl; ... 

as disclosed in U.S. Patent4,839, 158, the disclosure of which is hereby incorporated by 
reference. 

♦ As used herein, the term "alky!" means a linear or branched alkyl and thus 
secondary and tertiary alkyls are included. The alkyl terms up to C 20 include, for example, 
t-butyi, sec-butyl, isobutyt, and in like manner all such branched or straight chain alkyls. 

Preferred quaternary ammonium antibacterial agents include dodecyl trimethyl 
ammonium bromide, benzyl dimethyl stearyl ammonium chloride, N-tetradecyl- 
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^ethylpyridinium cNorideardcetylpyridinium chloride. The terms antibacterial and 

antimicrobia.meantheabilitytoinh*^^ 

microorganisms. 

Thecationicantirniaobialcompound$usefur,nthepresentinvent,onare 
5 commerdaUyavaHableorrnaybeobUinedbythoseofordinaryskillintheartwithoutundue 

experimentation. Forexample. quaternary ammonium compounds may be produced by 
reacting alkyl halides with ammonia or primary amines, or by reacting a ternary am.ne. 
pyridine or pyridine derivative with an alkyl halide. See, forexample, Zoltewicz and Deady, 
Adv.Heterocyd.Cnem., 22.71-121 (T978); U.S. Patents 2.446.792; 2.295,504 and 4,994.199, the 
10 teachings of which are hereby incorporated by reference. 

One ormore cationic antimicrobial compoundsare employed in amountssuch 
thattheora.productcontainsfromabout0.001 and lOpercentbyweightofthe antimicrobial 
compound. Preferab.y for desired levels of antip.aque and antigingivitis effect, the fin.shed 

oral produrtcontains about 0.01 toabou^^ 
15 weightoftheantimi CT obialcompound.Typicall y asingularantimicrobialcompound.s 

employed inthe oral product. 

The compounds of the present invention which contain C-O-P bonds are 
phosphate esters of myo-inositol, such as phytic acid, also known as myo-inositol 
hexakistdihydrogen phosphate), inositol hexaphosphoricadd.and 

20 1.2.3.4.5.6.cyc.ohexanehexao.-phosphoricacid. As used herein "phytic add" meansthe hexak,s 
phosphate ester of myo-inositol. myoinositol hexakis(dihydrogen phosphate), and the lesser 
substituted tetrakis and pentakis phosphate esters of myo-inositol, myo-inos.tol 
tetrakis(dihydrogen phosphate) and myoinositol pentakis (dihydrogen phosphate) 
respective.y.andphysio.ogica.lyacceptab.esa.tsthereof^chas alkali metal. alkaline-earth 

25 m etal.ammoniumsaitsormixturesthereof.Thesephydcacidcompoundsmaybeuseds,ng.y 

orincombination. Phytin.whichis^^ 

the formu.aCa 5 Mg(C 6 H 12 0 M P 6 3H 2 0) 2 .can a«sobe used inthe presentation in add,t,on to 

or replacement of the phytic add. 

Phytic acid and phytin are commercially available. The tetrakis and pentak* 
30 phosphate esters of inositol compoundscan be prepared by hydrolyring sodium phytate wrth 
hydrochloricadd and separating the inositol phosphates by high performance hqu.d 
chromatographyasdescribedbySanber^ 

disclosure of which is hereby incorporated by reference. 

Phytic add is present in the oral composition ofthe present invention, .n an 

35 amountfromaboutO.001 to about 10 percent by weight. When the oral composition is 

esserrtially liquid ^^^^ 

0.001toabout10percentbyweightpreferablyfromabout0.005toabout5percentandmore 
preferablyfrom about 0.01 to about 1 percent by weight. 
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When the oral composition is essentially liquid in nature, to maintain the cationic 
antimicrobial compound and phytic acid in solution, it is desirable that the composition conjain 
a sufficient amount of a compatibilizing agent to keep the phytic acid and cationic 
antimicrobial compound from interacting to form a precipitate. Compatibilizing agents in the 

5 present invention are those which do not have a detrimental effect on the substantivity of the 
cationic antimicrobial compound in the presence of phytic acid and maintains the cationic 
antimicrobial compound and phytic acid in solution when the oral composition is essentially 
liquid in nature such that an aqueous solution of the phytic acid, cationic antimicrobial 
compound and compatibilizing agent does not visually become turbid after standing for 

! o 30 minutes at room temperature, A detrimental effect on substantivity means the retention of 
the antimicrobial compound near the tooth surface in the presence of phytic acid is not 
substantially different than the retention of the antimicrobial . compound in the absence of 
phytic acid. It is therefore possible that a compound or combination of compounds may 
combatibilize the phytic acid and antimicrobial compound, i.e., keep them in solution, but 

15 adversely affect the substantivity of the antimicrobial/phytic acid solution. 

When the oral composition is substantially gel-like or semisolid in form, the 
vehicle of such solid oral preparation contains a liquid moiety of water so that the phytic acid, 
cationic antimicrobial compound and compatibilizing agent are homogeneously distributed 
throughoutthe liquid phase of the composition. The total amount of water in gel-like or 

20 semisolid-like oral compositions is typically in the range of from about 5 to about 60 percent by 
weight of the preparation, preferably from about 1 0 to about 50 percent. 

While not wishing to be bound by theory, itis believed the compatibilizing agents 
of the present invention reduce the interaction between the phytic acid and cationic 
antimicrobiakompound, reducing or preventing the formation of a precipitate when these 

25 two compounds are exposed to each other in an aqueous environment The amount of 
compatibilizing agent in the oral compositions of the present invention is from about 0. 1 to 
about20 percentby weight, preferably from about 0.1 toabout 10 percentby weight of the 
total composition. Particularly useful compatibilizing agents for oral compositions of the 
present invention which are substantially liquid in nature are acids and their alkali metal or 

30 alkaline-earth metal salts, or mixtures thereof. The mixtures are designated herein as anionic 
buffers. Suitable anionic buffers are, for example, phosphate, acetate, borate, citrate, 
' bicarbonate, gluconate, tartrate, sulfate, and the like, or mixtures thereof. The preferred 
anionic buffers being phosphate and bicarbonate. When the oral composition is essentially in 
the liquid form, the anionic buffer is present in a concentration of from about 0. 1 M to about 

35 1 .0 M, preferably from about 0.25 M to about 0.75 M. 

Other examples of compatibilizing agents useful in the present invention are 
surfactants which maintain the phytic acid and antimicrobial compound in solution and does 
not interfere with enhanced substantivity due to the presence of phytic acid. An example of a 
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particu.ariysuitab.er«K*o„^ 

rolymers k no W naspoIo X a m ersandava i ,ab.e,fore X a m p,e.unde r thet ra de m a rk PLURON.CS 
(BASFWyandotteCO-.P-^PPany. MJ). Another example of a particu.ariy suitable nomon.c 
surfactantispo«yethy.eneoxide sorbitan esters, available for example, underthetrademark 
5 -TWEENS-(ia American lnc,Wilmfngton,De.) Suitable aninoic surfactants .nclude, for 
example.anionicsurfactarrtsp^^ 
.auroylsarcosine.a^^ 

^ (CT) When utilizing a combination of compatibilizing agents, it is desirable that the 
10 totalamountofcompatibilizrngagentintheora.comp^tionremainfromaboutO.ltoabout 

2b weight percent. The concentration of compatibilizing agent or agents for useinthe present 
invention can be readily determined bythose of ordinary skillintheart based upon the 
teachings herein. 

lnafurtherembodiment.ithasbeenfoundthatwhenapolyethyleneox.de 
15 sorbitan ester is used as a compatibilizing agentfor phytic acid and an antimicrobial compound 
suchasW-tetredecyl-^^ 

can be reduced belowO.1 weight percent, and aboutO.05 weight percent can be used. 

The molarratioof phytic acid to the cationic antimicrobial compound mthe 
presence of a compatibilizing agent is preferably from about 10:1 to about 1:10. more 
20 preferablyfromabout5:itoabout1:5.andmostpreferablyabout1:1. 

Preparation of the oral compositions of the present invention can be made by 
' usingcustomaryproceduresforunifyingcomponentsappliedtotheteethandgingiva. Ithas 
beenfoundthatliquidmouthwashesandtopicalsolutionsofthepresentinvention^ 
prepared by: (a) dissolving the phytic add and compatibilizing agent in water, (b) adjustmg the 
35 P Htobetweenabout 6 toabout8.andthen(c)add^ 

Whentheoralcompositionsofthepresentinventioncontainapo.yva.entm 

to the phytic acid. the compatibilizing agent and the cationic antimicrobial compound, then 
thecompositionsareadvantag^ 

acompatibilizing agent in water, (b) adjusting the P H to between about 6 to about 8. and then 
,n (c)addingthecationicantimicrobial compound. Alternatively, the cationic ant.rn.crob.al 
compoundcanbeaddedtotheso.utionsabove.priortoadjustingthepH.ptnerco^ 

such assweetening and flavoring agents as described more fuHy herein, can then be added ,f 

desired. . 

To prepare an oral composition which is substantially solid orsem.sol.d .n 
35 character.anaqueousso.utionofthephyticadd.cationicantimicrobialcompoundand 
compatibi.izingagentispreparedintheratiosasdescribedabove.andthewaterremoved. 
Altemative.y,asubstantial.ysolidorsemisolidora.compositioncontainingphyticacid.cab 

antimicrobial compound and compatibilizing agentmay be prepared by m.x,ngthe 
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components in the preferred ratios with the other ingredients of the oral composition as 
described herein. 

* ft has been unexpectedly found that a metal ion selected from strontium (Sr2 + ), 
magnesium (Mg2 + ), tin (Sn2 + ), zinc (Zn2 ♦ ), calcium (Ca2 + ) or mixtures thereof, can be 

5 added to the oral composition containing the phytic acid, cationic antimicrobial compound and 
compatibilizing agent without the phytic acid precipitating from solution. The molar ratio of 
the metal ion to the phytic acid which can be present in the oral compositions of the present 
invention is from about 4: 1 to about 1 :4, preferably from about 3: 1 to about 1 :3, and more 
preferably about 1 : 1 . The inclusion of a metal ion with the phytic acid and antimicrobial agent 

10 would aid in the suppression of oral malodor in addition to aiding in the control of calculus, 
plaque and gingivitis due to the inhibitory effect of the antimicrobial compound. 

The dentifrices of the present invention may also be in a kit form for treating the 
oral cavity, the kit comprising phytic acid in an orally acceptable vehicle, one or more 
compatibilizing agents in an orally acceptable vehicle, and one or more cationic antimicrobial 

15 compounds in an orally acceptable vehicle; and a means to contain the phytic acid separately 
from the cationic antimicrobial. Means to separate the phytic acid and cationic antimicrobial 
includes placing them in separate vessels or in a compartmentalized container. The 
compatibilizing agent may be mixed with the phytic acid, with the cationic antimicrobial or 
may be contained separately. 

2Q When the dentifrice of the present invention is in a kit form, the phytic acid, 

compatibilizing agent and cationic antimicrobial compound ismixed prior to application. 

When mixing the phytic acid, compatibilizing agent and cationic antimicrobial 
compound prior to application to the oral cavity, it may be necessary to increase their 
concentration to account for dilution effects which can occur upon mixing. When applying the 

25 phytic acid, compatibilizing agent and cationic antimicrobial in a kit form by mixing prior to 
use, the concentration of the individual compounds to which the oral cavity is exposed should 
be in the range given hereinbefore for their concentration in the final dentifrice product. 

A variety of other ingredients may be added to the dentifrices of the present 
invention. Thus for example, prophylactic agents, polishing agents, soaps or detergents, 

3Q flavoring and sweetening agents, thickening agents and humectants may be included using 
techniques which are known in the art 

Representative prophylactic agents include supplemental caries-preventing 
materials such as sodium fluoride, stannous fluoride, potassium fluoride, hexylamine 
hydrofluoride, myristyiamine hdyrofluoride, betaine fluoride, glycine potassium fluoride, etc. 

35 A particularly preferred fluoride is sodium fluoride. Typically these prophylactic agents are 
present in sufficient concentrations so as to provide an available fluoride ion concentration of 
up to about 2 percent by weight, and preferably in the range of from about 0.5 to about 
2 percent by weight, of the dentifrice composition. 
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Suitable polishing agents include, for example, abrasive materials such as 
insoluble condensed phosphates such as calcium pyrophosphate, insoluble calcium 
polyphosphate (also known as calcium polyphosphate) and highly polymerized sodium 
polyphosphate; and water impervious cross-linked thermosetting resinssuch asthe 
5 condensationsproductsofmelamineandureawithformaldehyde. Othersuitable polishing 

agents will be obvious to those skilled in the art. 

The polishing material is generally present in the solid or semisolid compositions 
in weight concentrations of from about 10 to about 99 percent Preferably, it is present in 
amounts ranging from 20 to 75 percent in toothpaste, and from about 70 to about 99 percent 

10 in tooth powder. 

Soaps or detergents may also be employed in the present invention to lower the 
surface tension to achieve increased prophylactic action, assist in achieving thorough and 
complete dispersion of the anticalculus agent and renderthe instant compositions more 
cosmetically acceptable: Suitable soaps include, for example, the soaps of high molecular 

15 weightfatty acids such as sodium and potassium soaps of myristic. stearic or palmitic acids and 
fatty acids mixtures of palm oil and coconut oil. Typical synthetic detergents include alkyl 
sulfatesand sulfonates having alkyl groups of from aboutSto about IScarbon atoms, such as. 
forexample, sodium lauryl sulfate, the sulfated fatty alcohols derived from coconut oil and 
palmoil. ThesoapstypicallycompriseuptoaboutSpercentb^weightofthedentifrice 

20 composition. 

Any suitable flavoring or sweetening material may also be employed. Examples 
of suitable flavoring constituents are flavoring oils. e.g.. oil of spearmint, peppermint, 
wintergreen. sassafras, clove, sage, eucalyptus, marjoram, cinnamon, lemon and orange and 
methyl salicylate. Suitable sweetening agents include sucrose, lactose, maltose, sorbitol, xylitol. 
25 sodium cyclamate, perillartine. APM (aspartylphenylalanine. methyl ester), saccharine and the 
like. Suitably, flavor and sweetening agents may together comprise from aboutO.1 percentto 

5 percent of the preparation. 

Toothpastes, creams and gels typically contain a natural or synthetic thickener or 

gellingagentin proportions of from about 0.1 to about 10 percent, preferably from about 0.5 
30 to about 5 percent, by weight Suitable gelling or thickening agents include for example, 
water-soluble salts of cellulose ethers such as sodium carborymethyl cellulose and sodium 
carboxymethylhydroxy- ethyl cellulose; natural gums such asgum karaya. gum arabic, and gum 
tragacanth; and colloidal magnesium aluminum silicate or finely divided silica. 

Suitable humectants which may be employed in compositions of the invention 
35 include glycerine, propylene glycol, sorbitol, polypropylene glycol and/or polyethylene glycol 
and other polyhydric alcohols. The humectants may comprise from about 10 to about 
90 percentby weight of the dentifrice composition. 
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The invention will be further clarified by a consideration of the following 
examples, which are intended to be purely exemplary of the present invention. 
KPMPRAL EXPERIMENTAL 
Preparation of Stock Solutions 
5 0 Q4S M phytic acid . A 0.045 molar (M) solution of phytic acid was prepared by dissolving 

1.462 g (1.125 millimoles(mMol)) of 50 percent by weight of phytic acid (Jonas Chemical Corp.) 
in 10mL of water. The pHofthis solution was brought to 7.78 by the addition of 1 N NaOH. 
This solution was transferred quantitatively to a 25 ml volumetric flask and diluted to the mark 
with water. 

10 0 0045 M Phytic acid. A 0.0045 M solution of phytic acid was prepared by adding 0.743 mL of 
phytic acid (40 percent weight solution, Aldrich Chemical Co., Inc.) to a 1 00 mL volumetric flask 
and diluting to the mark with water. 

0 0045 MCPC . A 0.0045 M solution of cetylpyridinium chloride (CPC) was prepared by adding 
0.4026 ± 0.0001 g of CPC (Aldrich Chemical Co., Inc.) to a 250 mL volumetric flask, dissolving in 

15 water and diluting to mark with water. The final pH of the solution was 7.4. 

0 045 M HEDP . A 0.045 M solution of hydroxyethylidene-diphosphonic acid (HEDP) was 
prepared by adding 0.0618 ± 0.000 1 g of 60 percent active HEDP (MAYO Chemical Co.) to a 
60 mL beaker and adding 40 mL of water. This solution was adjusted to pH 7.6 using a few 
drops of 1.0 N sodium hydroxide. 

20 15 M phosphoric acid . A 1.5 M phosphoric acid solution was prepared by adding 25 mL of 
water to a beaker containing 17,29 gof 85 percent by weight solution of phosphoric acid 
(Mallinckrodt). The pH of this solution was raised to about 7 with the addition of 50 percent by 
weight sodium hydroxide. The solution was then transferred quantitatively to a 100 mL 
volumetric flask and diluted to the mark with water. 

25 Glycolysis pH Test 

A sucrose solution was prepared by loading 1 .0 g of sucrose (Imperial Pure Cane 
Sugar) into a 60 mL beaker and then adding 20 mL of water. To this solution was added 8.0 mL 
of pooled whole human saliva. The saliva was collected from donors who had been permitted 
to eat or drink anything prior to collection period, buthad foregone any oral hygiene on the 

30 day of collection. Prior to the collection, each donor rinsed their mouth for thirty seconds with 
approximately 30 mL water, and after waiting about 5 minutes, began collecting saliva for 30 
to 40 minutes, keeping the collected saliva on ice. 

To the saliva/sucrose solution was added 1 .0 mL of brain/heart infusion broth 
containing Streptococcus mutants (American Type Culture Collections No. 25175, ATCC) and 

35 1.0 mL of brain/heart infusion broth containing Streptococcus sanguis (ATCC # 1 0556). These 
cultures had been inoculated into 40 mL of broth and grown at 37"Cfor sixteen hours prior to 
adding to the saliva/sucrose solution. (Each broth contained approximately 60 million colony 
forming units at the time of addition.) 
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AliquotsofO-ySmLoftheabovesaliva/suaoseAacterial solution were added to 
thetesttubescontaining varfouswashed HAP suspensions. These test tubes were capped and 
attachedtoatuberotatorandplacedinaarCincubatorforsixteenhours. Followmgth.s 
incubation period, the rotator was removed from the oven and allowed to cool to ambient 

5 temperature. The pH of the solutionswere checked withapH meter using a pH electrode 
calibrated with pH 4. 7 and 1 0 buffers. 
Treating and Wash in g Hydroxvapatite 

To determine the substantivity of CPC in combination with phytic acid, the 
following washing procedure of the hydroxvapatite was done priorto performing a glycolysis 

10 pHtest: 

A 60 mL beaker was loaded with 1 2.0 g of hydroxvapatite (HAP) in a buffer 
suspension (25 percent by weight sol ids from Sigma Chemical Co.) and washed with 25 mLof 
water. The HAP suspension was filtered through a medium glassfitted filterto obtain a HAP 
filter cake. The HAP filter cake was washed a second time with an additional 25 mLof water 
15 andthenfilteredthroughaglassfilterfunnel. Thewhite solid filtercake containing 3.0 g of 
HAP withoutthe buffer was resuspended with 30.0 mL of waterto produce a 3.0 g HAP/30.0 mL 
or 1 00 mg/mL suspension. 

Two mL of the HAP suspension was transferred to each of several 
sterile-disposable polystyrene 5 mLtesttubes labeled D,-D n (where n = number of test 
20 solutions). TwomLofatestsolutionwerethenaddedtoeachtesttube. 

The tubes containing the HAP and test solution were capped and attached to a 
tube rotator and rotated end-over-end to allow the test solutions to contact the HAP for a total 
often minutes. 

After mixing, the test tubes were placed in an Industrial Equipment Company 
25 (l EC) model Kcentrifuge and spun atsetting 25 (mid-range) forten minutes. The tubes were 
removed and the liquid layer decanted. A macropipettor was then used toadd3.0mLof water 
to each testtube containing the centrifuged hydroxyapatite. The HAP solids were resuspended 
by vigorousin-and-outflowing action throughthe pipette. Thetubes were again centrifuged 

atsetting 25 forten minutes and the liquid layer decanted. Following the three milliliter wash 
30 step theHAPsolidswereresuspendedin2.0mLofwatertoproducetheoriginal 100mg/mL 
suspension concentration. A 0.5 mL sample (containing 50 mg HAP) of this HAP suspension was 
removed and placed in each of several 5 mL polystyrene testtube labeled A,-A 0 . This sample A 
contains one fourth of the original HAP suspension which has been washed with three 

milliliters of water. 

Theremaining1.5mLintesttubeslabeledD,-D n werecentrifugedforten 

minutes, the testtubes removed, and the liquid layer decanted. Three milliliters of water were 
added to these testtubes and the HAPsolids resuspended/washed using disposable pipettes. 
The tubes were centrifuged forten minutes, the tubes removed and the liquid layer decanted. 
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An additional three milliliters of water were added to these tubes and the HAP solids 
resuspended/washed by pipette. Thesetubeswereagainplacedinthecentrifugeandspunfpr 
ten minutes. The tubes were removed, the liquid layer decanted and 1 .5 mL of water added to 
each tube. The HAP solids were resuspended to the original 100 mg/mL concentration and a 

5 0.5 mLsample removed and placed in each of several 5 mL polystyrene test tubes labeled 
B,-B n . This sample B contained 50 mg HAP solids which had been treated with test solution 
and then washed with a total of eleven milliliters of water. 

The procedure given above was repeated a third and fourth time to create a 
series of test tubes labeled C,-C n and D,-D n . The C samples contained HAP solids which had 

10 been treated with test solution and then washed with a total of 18.5 mL of water. The D 
samples contained HAP solids which had been treated with the test solution and then washed 
with a total of 25.5 mL water. 

A glycolysis pH test was then performed as described above by adding 
0.75 aliquots of the saliva/sucrose/bacterial mixture to the test tubes labeled A,-D n , each 

t5 containing 0.5 mL of the treated washed HAP suspension. 
Example 1 : Incompatibility of CPC w ith phytic acid 

Into each of eight vials was placed 500 pL of 0.0045 M CPC, varying amounts of a 
0.045 M phytic acid solution and water as shown in Table I to give a final concentration of 
1.5 mM CPC in all the samples. The phytic acid solution and water were combined first. 

2Q The vials were then capped and allowed to mix on an end-over-end rotator for 

18 hours to allow for complete precipitation. At the end of this time, the tubes were 
centrifuged at 4.000 rpm for 5 minutes and a 200 pL aliquot of the supernatant removed and 
added to three mL of water. These diluted samples were then mixed in a quartz cuvette and 
the ultraviolet (UV) absorption determined at 260 nanometers. The amount of CPC still in 

25 solution was determined by comparing the absorbence of the samples to the absorbence of a 
0.001 5 M CPC solution. The results, as shown in Table I. show CPC precipitates in the presence 
of phytic acid. 
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TABLE I 



10 



Phytic 
Acid 


pL Water 


mM CPC* 


mM 
Phytic 
Acid 


% of CPC* 
still in 

ooiutxuii 


1000 


0 


1.5 


30 


21.3 


500 


500 


1.5 


15 


10.7 


100 


900 


1.5 


3 


3.5 


50 


950 


1.5 


1.5 


1.9 


33.3 


966.7 


1.5 


1.0 


1.8 


26.7 


973.7 


1.5 


0.8 


1 


10 


990 


1.5 


0.3 


2.9 


5 


995 


1.5 


0.15 


13. 



15 



*CPC = eetylpyridinium chloride 



Example 2 

The procedure in Example 1 was repeated except the CPC and phytic acid 
solutions were made in 0.5 M phosphate buffer at pH 73. The phosphate buffer was prepared 

20 from 85 percentby weight of phosphoric acid and adjusted to pH about 7.3 with 50 percentby 
weight of sodium hydroxide. The phosphate buffer was also substituted for the water portion 
of the solutions. The percent of CPC remaining in solution was determined by measuring the 
u ltravioletabsorbenceofthesamplescomparedtoa0.0015MCPCstandard. The results, given 
in Table II, shownoCPCis precipitated from solution atanyof the various concentrations and 

25 demonstrate the compatibilization of CPC with phytic acid in the presence of an anionic buffer. 
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TABLE II 



5 



10 



pL | 
Phytic 
Acid 


UL 

Phosphate 
Buffer. 


mn 
Phytic 
Acid 


1 of CPC* 
still in 
Solution 


1000 


o . 


30 


105.8 


500 


500 


15 


102.4 


100 


900 


3 


103.2 


50 


950 


1.5 


103.6 


33.3 


, 966.7 


1.0 


103 


26.7 


973;- 3 




100.4 


10 


990 


0.23 


103-7 ! 


5 


995 


0.15 . 


101.7 



*CPC = cetylpyridinium chloride 



Example 3 

Using the experimental procedures described above for glycolysis test and 
preparation of the hydroxyapatite, the following compounds were tested for HAP 

20 substantivity: water (control); cetylpyridinium chloride (CPC); phytin/phosphoric acid/citric 
acid (PyPCi); hydroxyethylidene phosphate (HEDP); hydroxyethylidene 
phosphate/cetylpyridinium chloride (HEDP/CPC); and phytin/phosphoric acid/citric 
acid/cetylpyridinium chloride (PyPCiC). All the compounds tested were 0.001 5 M except for 
phosphate and citrate which were 0.015 M. 

25 The 0^001 5 M CPC and 0.0015 M HEDP solutions were prepared by diluting 

0.0045 M stock solutions prepared as previously described. 

The PyPC (phytin/phosphate/citrate) solution was prepared by placing 123 mg 
(75 umoles) of phytin (American Tokyo Kasei, Inc.) and 4 mL of 0.15 M citric acid into a 4 ounce 
jar. (The citric acid being prepared by adding 1.575 g of citric acid to water and bringing the 

30 final volume to 50 mL in a volumetric flask). To this suspension of phytin and citric acid was 
added 2.873 g (0.025 mole) of neat phosphoric acid followed by 30 mL of water. The pH was 
adjusted to 7.38 by the addition of 50 percent by weight of sodium hydroxide. After allowing 
the solution to cool to room temperature, an additional 1 0 m L of water was added to bring the 
volume to 50 mL The pH was 7.36. The solution had a faint turbidity and was centrifuged and 

35 the supernatant decanted giving a clear solution. 
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ThePyPOCCphytin/phosphate/dtrate/cetyl-pyridinium^ 
preparedby placing 537 mgof CPCintoa 10mLvolumetricflaskand bringingtothe 10 mL „ 
mark usingthe phytirtfphosphate/citrate solution described above. 

The HEDP/cyC(hydroxyethy1idene phosphate/cetylpyridinium chloride solufon) 
5 was prepared by placing 20 mL of a 0:0045 M HEDP solutioninto a 4ounce jar and adding 
20mLofwaterand20mLofaO : 0045MCPC stock solution. The pH was adjusted to7.4w.th 
the dropwise addition of 1.0 N sodium hydroxide. 

The phosphate buffer/CPC (Phos/CPC) solution was prepared by adding 20 mL of a 

0.042Msodium phosphate buffer solution to a four ounce jar anddiluting with 20mLof water 

and20mLofa0.0045MePCstocksolut.on. The 0.042 Wl sodium phosphate buffer was 

prepared by adding 0.2318 ± 0.0001 g of NaH 2 P0 4 -H 2 0 (J.T. Baker Chemical Co.) to a 60 mL 
beakerandadding40mLofwaterandadjustingthepHto7J 6 bythedropwiseadditionof1N 

sodium hydroxide. 

The resulte of the glycolysis pH test for HAP treated by the above compounds are 
15 shown Table III. 



20 



25 



30 



35 



-20- 



BNSOoatt <wo 831 i7*anij_> 



WO 93/11740 



PCT/US92/10665 



C#) 

bo 

a 

■Ji 

OS 

CU 
m < 

63 

J 2 
« g 

3 

cd 

09 

35 
a 



to 
a 

•H 

a 
cu 
>» 


m 

9 


7.01 


o 
• 


O 
• 


a* 










Is 


CM 
O 

t- 


CO 

• 

in 


CO 

in 


• 

in 


*8 


O 
• 


co 
• 

in 


no 
in 


ON 

CM 

- • 

in 


oo 

Qm 
Q 
W 

as 


O 
• 

in 


in 
• 

in 


CM 
• 

in 


in 
• 

in 


CM 

o 
a, 
>> 

CU 


t- 
o 
• 

in 


CM 

• 

in 


GO 

in 


CM 

• 

in 


o 
au. 
o 


GO 

ON 

vO 


ON 

CM 

• 

in 


CO 

in 


in 
m 

in 


Water 


-=r 
• 

in 


CM 

• 

in 


O 
• 

in 


• 

in 


Volume of 
Wash (mL) 


m 




in 
• 

GO 


in 
• 

in 

CM 



0) 

•o 

u 
o 

s: 
o 

B 
3 



U 
>> 

a 

>> © 

a) «T 

. o £ 

<d a 

•H C O 

L- cd -C 

o a 

rH CD 

o cd c 

£ CD 

E a -o 

•H O rH 

c s: >% 

•h a £ 

-w - a) 

t-r c >> 

>> x 

Q. JJ O 

t» .C *0 

-p a ;» 

u 

II 



E 



>> 
a 

iH 

>> 

• 0) ' 

o 

•a 
c 
cd 

a> 
x> 
cd 
J5 

a 

co 
o 

o. 

CU 
C 
CD 

•o 



a? a 

>>T3 
X 

O Li 
L, O 
•OH 

.c o 
ii 



CD 

o 



a) 
-a 

L 
O 

r-J 

x: 
a 

£ 



•o 

Q) *H 

•O L. 

•w >» 

Li a* 

O f-I 

•h >> 

s: -p 

o CD 

o 

~» C 

c cd 

■0 CD 

•H 4-> 

Li cd 

>> L 

CU. 4J 

•H ~H 

>> o 

0} 

O CD 

. -P 

•o cd 

c -C 

cd cx 

co 

CD O 

-p 

cd cu 

w c 

O *H 

a >> 

II o. 
II 



o o 
a, ou 



II *H 



o 
o 



«- CM 



a a, 
a. a 



04 



CO o 

O Cm 

in o 



-21- 



BNSOOCID: <WO. 



9311740A1_I_> 



PCT/US92/10665 
WO 93/11740 

These resultsshow that retention of cety.pyridinium ch.oride as measured by the 
retentionofantimiaohialactivitywasgreatestforthePyPaCsolution. 

usingtheexperimentalproceduresdes^^ 
q preparationofthehydroxyapatrt^thefollowingcompoundsweretestedforHAP 

substanti^tyrwaterfcontron^etyipyridiniurnchloridetCPQ; phytin/phosphoncacd/otnc 
acid/cetylpyridinium chloride (PyPGQ; and phytic acid/phosphoric acd/ctnc 
acid/cetyipyridinium ch.oride (PaPGQ. The CPC and PyGCso.utions were prepared as g.ven ,n 
Example 3. The phytic add/phosphoric acid/citric add/cetylpyridinium chloride (PaPGQ 

10 ^udonv^spreparedbyaddingT^^ 

A.drichChemica.Co.Jnc).2.873gof P hospho ri cadd. 4 mLof0.15Mcitri C acidand2 5 mL 

v^ertoavraLThisso^^ 

weight of sodium hydroxide and diluted to mark with water in a 50 mL volumetnc flask. A 
537mg portion of CPCwasdissoived in 10 mL of this solution to produce a so.utionconta.n.ng 
« 3mMphyticacid r 12mMdtrateJ.5mMCPCand500mMphosphate. 

The resultsof the glycolysis pH testfor HAP treated by the above compounds are 
shown in Table IV. 

TABLE IV 



20 



Volume 
of 

Wash (mL) 


Water 


CPC 1 


PyPCiC 2 


PaPCiC 3 


3 


11.83 


7. 12 


7.34 


7.40 


11 


4.91 


6.02 


7.07 


7.14 


18.5 


4.93 


5.15 


7.18 


7.22 


25.5 


5.17 


5.35 


7.17 


7.24 



25 



1CPC = cetylpyridinium chloride 
2pyPCiC = phytin, phosphate, citrate and 
cetylpyridinium chloride 

30 3p aPC iC = phytic acid, phosphate, citrate and 
cetylpyridinium chloride 



35 



-22- 



BNSOOCID: <WO 931 1740M_L> 



WO 93/11740 



• 

PCTAJS92/10665 



These results show that both phytin and phytic acid enhance the substantivity of 
CPC to hydroxyapatite as measured by the gylcotysis pH test 
Examples 

Preparation of the HAP and the treatment of the HAP with test solutions was as 
5 described under general experimental. However, the amount of water wash of the HAP 
suspensions was increased from three to 10 mL As a result, samples A, B f C and D were 
removed after washing with 10, 31 , 51 .5 and 7 1 .5 mL of water, respectively. Using this wash 
procedure, the solutions as prepared in Example 4 were tested for HAP substantivity: water 
(control); cetylpyridinium chloride (CPC); phytin/phosphoric acid/citric acid/cetylpyridinium 
JO chloride (PyPCiC); phytic acid/phosphoric acid/citric acid/cetylpyridinium (PaPCiQ. 

The results of the glycolysis pH test for HAP treated by the above compounds are 
shown in Table V. 

TABLE V 

pH Drop as a Function of HAP Washings 



20 



mL of 
Hater 
Wash 


Water 


CPC 1 


PyPCiC 2 


PaPCiC 3 


10 


11.76 


7.15 


7.32 


7.26 


I 31 


11.83 


5.04 


7.24 


7.21 


51.5 


4.88 


5.01 


7.34 


7.30 


71-5 


5.19 


5.17 


7.36 


7.28 



1CPC = cetylpyridinium chloride 

2PyPGC ss phytin, phosphate, citrate and cetylpyridinium chloride 
25 3 PaPGC = phytic acid, phosphate, citrate and cetylpyridinium chloride 

The results show that retention of cetylpyridinium chloride as measured by the 
retention of antimicrobial activity was substantially enhanced by the presence of phytic acid or 
phytin and an anionic buffer under extended washing procedures. 
30 Example 6 

Using the wash procedure of 10, 31 , 51 .5 and 71 .5 mL of Example 5, the following 
compounds were tested for HAP substantivity: water (control); cetylpyridinium chloride (CPC); 
phytic acid/phosphoric acid/cetylpyridinium chloride (PaPQ. The CPC was 0.001 5M as described 
in Example 3. The PaPC solution was prepared by adding 92.6 uL of phytic acid (40 percent 
35 weightsolution,AldrichChemicalCo.,lnc.)and20mLofwatertoa 100mLbeaker. Tothis 
solution was added 3.45 g of phosphoric acid (85 percent by weight solution, Mallinckrodt) and 
the pH adjusted to 7.4 with the dropwise addition of 0.85 g of 50 percent by weight sodi urn 
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hydroxide solution. The volume ofthe solutionis then broughtto 40 mL Th.s 
phytic/phosphatebufferso.utionw^^ 

solution to produceaformulation containing 0.0012 M phytic acid. 0.5 M phosphate buffer 
0.00T5M cetylpyridinium chloride. The results of the glycolysis pH test for HAP treated bythe 

above compounds are shown in Table VI. 

TABLE VI 



io 



15 



20 



25 



30 



mL of 
Water 
Hash 


WATER 


CPC 1 


PaPC 2 


10 


5.29 


7.38 


7.59 


31 


5.29 


5.55 


7.49 


51.5 


5.29 


5.13 


7.41 


71.5 


5.21 


5.33 


7.54 



^C?C = cetylpyridinium chloride 

2 PaCP = phytic acid, phosphate and 
cetylpyridinium chloride 

The results show that retention of cetylpyridinium chloride as measured by the 
retention of antimiaobia. activity is substantially enhanced during extended water washing by 
the presence of phyticacid with on.y phosphate buffertocompatibilizethe phytic add and 
cetylpyridinium chloride. 

Example 7 . 

The preparation ofthe HAP and the treatment of the HAP with test solutions was 

as previously described except inaddition to using a 10 mLwash, the number of washing steps 
was doubled. ThussamplesA,B.C and Dare thus removed afterwashing with 22. 63.5.84.5 
and 105 mL respectively. Using this procedure, the following compounds were tested for HAP 
substantivity: water(control); cetylpyridinium chloride (CPQ; and the following metals w,th 
phyticadd/phosphatez-cetylpyridinium chloride: calcium: (Ca-PaPQ; magnesium (Mg-PaPQ; 
tin (Sn-PaPQ; zinc (Zn-PaPQ; strontium (Sr-PaPQ; and copper (Cu-PaPQ. The CPC was 
prepared as in Examp.e 3. The formulations containing the metals were prepared by weigh.ng 
into labeled jars the amount of metal chloride as given in Table VII 



35 
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TABLE Vn 



Metal 


Formula 


Wt. (g) 
added to 
jar 


FW* 


Calcium 


CaCl 2 «H 2 0 


0.0298 


147.02 


Zinc 


ZnCl 2 


0.0277 


136.28 


Strontium 


SrCl 2 »6H 2 0 


0.0540 


266.62 


Tin 


Sn(II)Cl 2 «2H 2 0 


0.0457 


225.63 


Magnesium 


MgCl 2 «6H 2 0 


0.0411 


203-31 


Copper 


CuCl 2 


0.0273 


134.45 



10 



15 



*FW = formula weight 



20 



25 



A 1 5 mL aliquot of a 0.0045 M phytic acid solution and a 1 5 mL aliquot of a 1 .5 M 
phosphoric acid solution were then added to each jar and the P H adjusted to about 7 with the 
dropwise addition of 50 percent sodium hydroxide. A 1 5 mL aliquot of a 0.0045 M CPC solution 
was then added to each of the above solutions to produce formulations containing 0.001 5 M 
metal ; 0.001 5 M phytic acid; 0.5 M phosphate; and 0.001 5 M CPC The solutions containing 
zinc, strontium or copper were initially water clear, with a precipitate observed after several 
hours. 

The HAP substantivity of the formulations containing the metal as measured by 
the glycolysis pH test are given i n Table VIII. 



30 
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These results show that the presence of metal ions does not interfere with the 
ability of phytic acid to enhance the substanti vity of CPC to hydroxyapatite. 
Example 8 " 

The following formulations were tested to determine the substantivity of 

5 cetylpyridinium chloride to HAP that had been treated with the test compounds in a separate 
step, prior to exposing the HAP to the cetylpyridinium chloride: water (control); phytic acid; 
sodium phosphate (NaH 2 P0 4 ); and tin/phytic acid/phosphate (Sn-PaP). The phytic acid was used 
at 0.0015 M and prepared from a 0.045 M stock solution by removing a 5 mL aliquot to a vial 
and diluting with lOmLofwater. The pH of this solution was2.5. The tin/phytic acid solution 

10 inO.5MphosphatebufferwaspreparedbyweighingO.0051 ± 0.0001 g SnCI 2 intoa vial and 
brought into solution by the addition of 5 mL of water. A 5 mL aliquot of 0.0045 M phytic acid 
and a 5 mL aliquot of 1 .5 M phosphate buffer were added to the tin solution to produce a 
formulation with 0.0015 M Sn; 0.001 5 M phytic acid; and 0.5 M phosphate. 

The HAP was prepared as described under general experimental and was treated 

1 5 with 2 mL of the test solutions containing phytic acid as indicated above. The HAP solids were 
then washed with 2-three mL portions of water and then exposed to 2 mL of 0.001 5 M CPC 
solution. The HAP suspensions were then washed using the extended wash procedure of 22, 
63.5, 84.5 and 1 05 mL described in Example 7. 

The substantivity of the formulations as measured by the glycolysis pH test are 

20 given in Table IX. 

TABLE IX 
pH as a Function of HAP Washings 



25 



Volume of 
Wash (mL) 


Water 


Phytic 
Acid 


NaH 2 P0i| 


Sn-PaP* 


22 


5.39 




7.28 


7.21 


63.5 


5.24 


7.81 


5.19 


7.39 


8H.5 


5.28 


7.52 


5.26 


7.51 


105 


5.32 


7.*»7 


5.25 


7.M1 



30 *Sn-PaP = tin, phytic acid and phosphate 

The results show that the addition of tin does not interfere with the beneficial 
effect of phytic acid even with extended washing of the HAP. These results also show the 
beneficial effects of phytic acid and tin/phytic acid can be exerted by a two step exposure of the 
35 HAP. 
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Example 9 

In this trial, the preparation of HAP and the treatment of HAP with the test 
solutionswereaspreviouslydescxibed under general experimental. The following solutions 
were tested for HAP substantivity as measured by the glycolysis pH test: 
5 A. Water (control); cetylpyridinium chloride (CPQ; 

B. Copper/phytic acid/sodium bicarbonate (CuPaB); 

C Cetylpyridinium chloride/sodium bicarbonate (CPCB); 

D. N-tetradecyl-4-ethylpyridinium bromide (TDEP); 

E Copper/phytic acid/sodium bicarbonate/cetylpyridmium chloride 

t0 (Cu-PaBQ; 

F. Phytic acid/sodium bicarbonate/cetylpyridinium chloride (PaBC); 

G. Copper/phytic acid/sodium bicarbonate/N-tetradecyl-4-ethylpyridinium 
bromide 

(Cu-PaBT). 

1 5 The concentration of the components being 0.001 5 M except sodi urn bicarbonate 

at 0.5 M. 

A 0.0045 M solution of N-tetradecyl-4-ethylpyridinium bromide was prepared by 
adding 0.0173 ± 0.0001 g of N-tetradecyl-4-ethylpyridinium bromide to a 10 mL volumetric 
flask and diluting to mark with water. 
20 The results from this trial are given in Table X. 
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The results show that sodium bfcarbonate works as effectively in combination 
withphyticaddandcetylpyridiniumchlorideasdoesthephosphatebuffer. Inaddition „ 
ethyltetradecylpyridiniumbromideworksaswellascetylpyridiniumchlorideasan 

antimicrobial in combination with phytic acid, copper and bicarbonate buffer. 

5 ExamplelO 

An/0-wvostudywasconductedtodeterminetheabnityofthetestformulat.ons 

containing phytic acid to inhibit the experimental formation of gingivitis in Beagle dogs. 

P U rebredfemaleBeagledogs,2.3yearsold.wfthnaturallyoccurringgingivitis 

wererandomlydividedintogroupsoffouranimalseach.After14daysofadaptation.the 
T0 teeth ofthedogswerescaledto remove supragingival calculus and polished. One week 

following the prophylaxes, during which time oral care was maintained by brushing, a baseline 
gingivitisindex was obtained as measured by the procedure of toe. J. Periodontoses, 610 
(1967) and Loe and Silness. Acta OdontScand, 21, 533 (1963). After the initial gingivitis index 
reading, the teeth of each group were sprayed twice daily, five days per week, with 
15 approximately 10mLof oneof the following mouth rinses: 

(A) cetylpyridinium chloride (CPC); 

(B) zintf phytic acid/cetyl pyridinium chloride/phosphate; 

(C) copper/phytic acid/cetylpyridinium chloride/bicarbonate; 

(D) tin/phytic acid/cetylpyridinium chloride/phosphate; 
20 (E) phytic acid/cetylpyridinium chloride/phosphate. 

^ All componentswerepresentata concentration of 0.0015 Mexceptthe 

phosphate and bicarbonate at 0.5 M and the metals which were at 0.00 14 M. 

After four weeks of treatment the gingival indexwas again measured. The 
results given in Table XI showing the increase in the gingival index, show that the phytic 

25 acid/cetylpyridiniumchloride/phosphatecompositionwasthemosteffectivecompositionof 

those tested for inhibiting deterioration of the gingival health. The phytic add containing test 
solutionsgavealowerincreaseinthe gingival index when compared to the cetylpyrid,n.um 
chloride alone. 
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TABLE XI 



10 





Change in Gingival 
Index over 4 weeks 


CPC 


0,528 


Zn-phytic/CPC/phos 


0.H79 


Cu-phytic/CPC/bicarb 


0.1130 


Sn-phytic/CPC/phos 


0.3^9 


phytic/CPC/phos 


0.199 | 



a CPC 



cetylpyridinium chloride; phytic = 
phytic acid; phos = phosphate; 
bicarb = 

bicarbonate 
Example 1 1 RetentioH of CPC on Hydroxyapatite 

To separate tubes containing (1)4.5 mM cetylpyridinium chloride (CPQ; (2) 

15 4.5 mM phytic acid, 4.5 mM CPC, and 0.5 M phosphate, pH 7.47; and (3) 4.5 mM CPC in 0.5 M 

phosphate was added 1 00 mg of washed hydroxyapatite (added as 1 mL of 1 00 mg/mL 

suspension in water). The suspensions were mixed for 10 minutes, centrifuged, a 200 pL aliquot 

of the supernatant removed and dil uted with !o mL of water, and the absorbence of the 

diluted aliquot measured at 260 nanometers. 

20 The supernatant remaining in each tube was carefully removed and the 

remaining hydroxyapatite resuspended in 3.0 mLof water and mixed for 10 minutes. The 

: suspensions were again centrifuged and a 200 pL aliquot of the supernatant removed, diluted 

and ultraviolet absorbence measured at 260 nanometers. The supernatant was discarded after 

the absorbence reading. The procedure of resuspending the hydroxyapatite in 3 mL of water, 

25 mixing, centrifuing and measuring the absorbence of the supernatant was repeated an 

additional six times. By knowing how much CPC was adsorbed onto the hydroxyapatite and 

how much was being removed in each wash, the number of washes necessary to completely 

remove the CPC from the hydroxyapatie was estimated. The results from this trial are given in 

Table XII. 

30 
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TABLE XH 



10 



Sample 


Percent of 
*CPC initially 
adsorbed onto 
hydroxyapatite 


Number oi 
water washes 
calculated, to 
remove all CPC 

from 
hydroxyapatite 


CPC 


37 


14 . S 


Phytic 
acid/CPC 


75 


24 


Phosphate/ 
CPC 


25 


14 



15 



*CPC = cetylpyridinium chloride 

The resulteshow that a compound of the present invention containing C-O-P 

bonds, such as phytic acid, increases the amount of CPC which is adsorbed onto the 

hydroxyapatite and causes the CPC to be desorbed at a lower rate. 

Example 1 2 Compatibility of Calcium with Phytic Acid 
and CPC in the Presence of Phosphate 

Todeterminethe compatibility of metal ions with phytic acid and cetylpyridinium 
chloride (CPC) in the presence of a phosphate buffer, a 0.0012 M solution of phyticacid was 
20 prepared In 0.5 M phosphate buffer (pH 7.32) containing 0.001 5 M CPC. To separate 1 00 uL 
aliquotsof this solution was added 15, 30. 45.60 or75pL of a 0.01 M calcium chloride solution. 

Thisgave varying ratios of calcium to phytic acid in the presence of CPC in phosphate buffer. 
TheresultsaregiveninTableXlllandshowthecompatibilmngeffertofphosphatebufferon 



25 



CPC/ohvtic add solutions when exposed to calcium ions. 
H TABLE XIII 
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uL of 0.01 

M.CaCl 2 


Molar ratio 
of Phytic 
acid: Ca:CPC* 


Observation 


15 


1:1.25:1.25 


clear 


30 


1:2.5:1.25 


clear 


45 


1:3.75:1.25 


clear 


60 


1:5:1.25 


slightly 
turbid 


75 


1:6.25:1.25 


turbid 



*CPC = cetylpyridinium chloride 
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Example 13 Effect of Surfactants on Maintaining CPC and Phytate Acid in Solution 

Various amounts of the nonionic surfactants Polysorbate 80 (ICI Americas I nc 
Wilmington, DE) and Poloxamer 407 (BASG Wyandotte Corp., Parsippany, NJ) and the anionic 
surfactant Hamposyl L-30 (WR Grace & Co., CT) were dissolved in 3.0 mM CPC solution, 
Polysorbate 80 is a polyethylene oxide sorbitan ester having a molecular formula of 
5 C64Ht2s026# an approximate molecular weight of 1309 daltons, and is available as Tween™ 80. 
Poloxamer 407 is a poly(oxyethylene), poiy(oxyproylene) block polymer commercially available 
as Pluronic m F1 27 from BASF and has a molecular weight of approximately 1 2,600 daltons. 
Hamposyl L-30 is a surfactant available from W. R. Grace Company and contains by weight 
approximately 30 percent sodium lauryl sarcosinate, 68 percent water and 1 to 2 percent 
sodium laurate. Equal volumes of each of the surfactant/CPC solutions and 3.0 mM sodium 
phytate (pH = 7) were then mixed in small vials. The weight percent of the surfactants present 
in the samples ranged from zero (control) to 0.4 percent. The vials were capped and shaken 
and visually monitored for about 30 minutes. The contents of each vial was then transferred to 
a separate plastic tube and centrifuged. The supernatent was then filtered through a 
0.2 micron nylon syringe filter. A 200 pL portion of the filtrate was dissolved in 3.0 mL of water 
and the UV absorbence determined at 260 nm and compared against a similar aliquot of 
1 .5 mM CPC. The results for Polysorbate 80 indicated the lowest level of surfactant added to 
maintain solubility of the CPC and phytic acid under these conditions was about 0.1 weight 
percent; for Poloxamer 407 and Hamposyl L-30, the lowest level was about 0.2 weight percent. 
Example 14 Substantivity of Phytate/CPC Solutions Compatibilized by Surfactants 

The preparation of the HAP and the treatment of the HAP with test solutions was 
as previously described in the general experimental except the amount of HAP used was 
reduced to 333 pLof 100 mg/mL suspension and the volume of water washes increased to give 
treated HAP samples washed with 22, 63.5, 84.5 and 105 mL of water. The following 
formulations from Example 13 were tested to determine the substantivity of CPC to HAP using 
this test: 

A. 1.5 mM CPC 

B. The filtered 0.1 weight percent Polysorbate 80. 

C. The filtered 0.2 weight percent Polysorbate 80. 

D. The filtered 0.3 weight percent Polysorbate 80. 

E. The filtered 0.4 weight percent Polysorbate 80. 

F. The filtered 0.5 weight percent Polysorbate 80. 

G. The filtered 0.2 weight percent Hamposyl L-30. 

H. The filtered 0.3 weight percent Hamposyl L-30. 

I. The filtered 0.2 weight percent Poloxamer 407. 
J. The filtered 0.3 weight percent Poloxamer 407. 
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ThepH after incubation as a function of HAP washings for these solutions inthis 
test are shown in Table XIV. 

TABLE XIV 
P H as a Function of HAP Washings 



u 



Volume 

of 
water 
Wash 


A* 


B 


C 


D 


E 


F 


G 


H 


I 


J 


22 


4.92 


7.22 


7.15 


7.12 


7.02 


7.09 


4.82 


4.36 


7.22 


7.16 


63.5 


4,86 


7.21 


7.17 


7.14 


7.14 


7.12 


4.54 


4.49 


7.27 


7.21 


84.5 


4.93 


7.21 


7.17 


7.17 


7.14 


7.14 


5.37 


5.43 


7.25 


7.22 


105 


4.94 


7.23 


7.19 


7.18 


7.19 


7.17 


4.89 


5.19 


7.25 


7.24 



15 



*A through J correspond to the solutions having the 
same letter designation as given in Example 14. 

Additionally, SOpLaliquotsofthe HAP samples were taken at the various stages 
of water washing, dissolved in 3.0 mLof 3 N HCI and analyzed by UV for CPC content by the 
degree of absorption at 260 nm. The results from this analysis are shown in Table XV. 
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-TABLE XV, 

UV Absorbance or Dissolved HAP from 
Washing Experiment Which Quantifies the 
Amount of CPC Still Present on the HAP 



15 







nv 

Absorbance 




(ave of 
2) 




22 mL 
wash 


63-5 mL 
wash 


84.5 mL 
wash 


105 mL 
wash 


A* . 


0.0036 


0.0031 


0 


0.0011 


B 


0.0666 


0 


0.0533 


0.0380 


C 


0.0622 


0.0462 


0.0H88 


0.0378 


D 


0.0556 


0.0533 


0.0488 


0.0362 


E 


0.0533 


0.0467 


0.0436 


0.0338 


F 


0.0489 


0.0444 


0.04 


0.0331 


G 


0 . 0084 


0.0044 


0.0018 


0.0011 


H 


0.0049 


0.0031 


0.0089 


0.0011 


I 


0.0778 


0.0489 


o.ou 


0.0216 


J 


0.0689 


0.0556 


0.048 


0.0249 



20 

*A though J correspond to the solutions having 
the same letter designation as given in 
Example 14. 

These results show that Polysorbate 80 (Samples B through F) and Poloxamer 407 
(Samples I and J) can both maintain the CPC and phytic acid in solution and do not substantially 
interfere with the enhanced substantivity attributable to the presence of phytic acid. On the 
other hand, Hamposyl L-30 (Samples G and H) is capable of keeping the phytic acid and CPC 
mixture in solution, but interferes in the phytic acid mediated enhanced substantivity. 
Example 15 Use of Sodium Bicarbonate to Maintain Phytate and TDEP in Solution 

Aliquots of a 1.5 M solution of sodium bicarbonate were placed in dram vials and 

30 diluted with water to 1 mL total volume. A 1.00 mL aliquot of 4.5 mM 

N-tetradecyl-4-ethylpyridinium bromide (TDEP) aqueous solution and a 1 .00 mLaliquot of a 
4.5 mM sodium phytate solution were added to each vial to give 1 .5 mM sodium phytate, 
1 .5 mM TDEP and various levels of sodium bicarbonate (between zero and 2.5 weight percent) 
The caps were replaced, the vials shaken and then visually observed after standing at room 

35 temperature (16°C to 25°Q for 30 minutes. The observed turbidity is given in Table XVI and 
indicates that about 1.64 weight percent of sodium bicarbonate is needed to maintain the 
sodium phytate and TDEP in solution. 
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TABLE XVI 
Observations of Interaction Between 
Sodium Phytate and TDEP in Various 
Levels of Sodium Bicarbonate 



Weight 

Percent 

HaHC03 


Visual Observation 


0 


Very Turbid 


0.82 


Turbid 


1.07 


Slightly Turbid 


| 1.31 


Less Turbid 


| 1.64 


Clear 


2.46 


Clear 



Example 16 Use of Polysorbate to Maintain Phytate and TDEP in Solution 

Aliquotsof a 1.5 weight percent of Polysorbate 80 were placed in dram v,als and 
diluted to 1.00 mL total volume with water. A 1.00 mL aliquot of 4.5 mM of 
N-tetradecyU-ethylpyridinium bromide (TDEP) aqueous solutronand I.OOmLaliquotof a 
4 5mM sodium phytate solution were added to the vials containing Polysorbateto give 1.5 mM 
sodium phytate, 1.5 mM TDEP in various levels of Polysorbate 80 (between zero and 0.5 we,ght 
20 percent). Thecapswerereplaced.thevialsshakenandthesolutionsvisuallymonitoredover 

time The contents of each vial were then transferred to a plastic tube, centrifuged and the 
supernatentfiltered through a 0.2ym nylon syringe filter. A 200 pL portion of the filtrate was 
dissolved in 3.00 mL of water and the UV absorbence determined at 260 nm and compared to a 
similar sample of 1.5 mM TDEP. The results from the visual observations and the the percent of 
25 original TDEP remaining in solution afterfiltering are given in Table XVII. 
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TABLE XVII 

Observations and UV Absorption Data From 
the Interaction of Sodium Phytate and 
TDEP in Polysorbate 80 



Polysorbate 80 


Visual 
Observation 


Percent of 
Original 
TDEP in 
Solution 
after 

Filtering 


n 


Turbid 


0 


0.05 


Slightly 
turbid 


86 


0.075 


Clear 


100 


0. 10 


Clear 


96 


0.20 


Clear 


102 


0.30 


Clear 


99 


0.40 


Clear 


98 



The results indicate that about 0.075 weight percent of Polysorbate maintained 
20 the phytate and TDEP in solution as visually observed and as indicated by UV absorbence. 
Example 17 Use of Hamposyl to Maintain Phytate and TDEP in Solution 

Aliquots of a 1 .5 weight percent solution of Hamposyl L-30 were placed in dram 
vials and diluted with water to 1 ml total volume. A 1.00 mL aliquot of 4.5 mM of 
N-tetradecyl-4-ethylpyridinium bromide (TDEP) aqueous solution and a 1.00 mL aliquot of 
25 4.5 mM sodium phytate solution were added to give 1.5 mM sodium phytate and 1.5 mM TDEP 
in various levels of Hamposyl L-30 (between zero and 0.5 weight percent). The caps were 
replaced, the viais shaken, and the solutions visually monitored over time (for approximately 
1 hour). The contents of each vial were transferred to a separate plastic tube, centrif uged and 
the supernatent filtered through a 0.2 pm nylon syringe filter. A 200 pL portion of the filtrate 
30 was dissolved in 3.00 mL of water and the UV absorbence determined at 260 nm and compared 
to a similar sample of 1 .5 mM TDEP. The results from the visual observations and percent of 
original TDEP remaining in solution are given in Table XVIII 
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TABLE XVm 



Observations and UV Absorption Data From 
the Interaction of Sodium Phytate and 
TDEP in Hamposyl L-30 



Weirtit Percent 
Hamposyl L-30 


Visual 
Observation 


Percent of 
urigina.1 
TDEP in 
Solution 
after 

Filtering 


- 0 


Turbid 


0 


0.10 


Slightly 
Turbid 


82 


0.20 


Clear 


98 


0.30 _ 


Clear 


100 


0.40 


Clear 


101 


0.50 


Clear 


99 



The results show that the amount of Hamposyl L-30 required to maintain the 
sangunarine in solution is above 0.1 weight percent. 
Example 18 Use of Poloxamerto Maintain Phytate and TDEP in Solution 

Aliquotsof a 1.5 weight percent solution of Poloxamer407 were placed in dram 
vialsand diluted with watertol mLtotal volume. A1.00mLaliquotof4.5mMof 
N-tetradecyl-4-ethylpyridinium bromide (TDEP) aqueous solution and a 1.00 mL aliquot of 
4.5 mM sodium phytate solution were added to give 1.5 mM sodium phytate and 1 .5 mM TDEP 
in various levels of Poloxamer 407 (between zero and 0.5 weight percent). The caps were 
replaced, the vials shaken, and the solutions visually monitored overtime (for approximately 
1 hour) The contents of each vial were transferred to a separate plastictube, centrifuged and 
the supernatent filtered through a 0.2 pm nylon syringe filter. A 200 uL portion of the filtrate 
was dissolved in 3.00 mL of water and the UV absorbence determined at 260 nm and compared 
to a similar sample of 1.5 mM TDEP. The results from the visual observations and percent of 
original TDEP remaining in solution are given in Table XIX. 



35 



-38- 



BNSDOCID: <WO 831 1740*1 J_> 



WO 93/11740 



PCT/US92/10665 



TABLE XIX 

Observations and UV Absorption Data From 
the Interaction of Sodium Phytate and 
TDEP in Poloxamer 407 



15 



Weight Percent 
Poloxamer 407 


Visual 
Observation 

• 


Percent of 
Original 
TDEP in 
Solution 
after 

r liuenng 


0 


Turbid 


0 


0*10 


Slightly . 
Turbid 


29 . 


0.20 


Slightly 
Turbid 




. 0.30 " 


Less Turbid 


92 ; 


0,40 


Clear 


97 


0.50 


Clear 


98 



The results indicate that the amount of Poloxamer L-30 required to maintain the 
TDEP in solution is above 0.10 weight percent. 

20 Example 19 Use of Polysorbate to Maintain Phytate and Sanguninarine in Solution 

Aliquotsof a 10 weight percent solution of Polysorbate 80 were placed in dram 
vials and diluted with water to 1 ml total volume. A 1.00 mL aliquot of 4.5 mM of Sanguinarine 
aqueous solution and 1 .00 mL of 4.5 mM of sodium phytate were added to each vial to give 
1.5 mM sodium phytate andrl.5 mM Sanguinarine in various levels of Polysorbate 80 (between 

25 zero and 3.3 weight percent). The caps were replaced, the vials shaken and then visually- 
-monitored for one hour. The recorded visual observations are given in Table XX and indicate 
that greater than about 1.67 weight percent of Polysorbate 80 is necessary to maintain the 
phytate and sanguinarine in solution. 
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- TABLE XX 

Observations and UV Absorption Data 
from the Interaction of Sodium Phytate 
and Sanguinarine in Polysorbate 80 



10 



Weight Percent 
Polysorbate 80 


Visual 
Observations 


0 


Turbid 


0.40 


Turbid 


1.67 


Less Turbid 


3-33 


Clear 



Example 20 Use of Hamposyl to Maintain Phytate and Sanguinarine fn Solution 

Aliquots of a 3 weight percent solution of Hamposyl L-30 were placed in dram 

15 vialsanddilutedwithwaterto 1 mL total volume. A 1.00 mL aliquot of4J>mM of Sanguinarine 
aqueous solution and 1.00 mLof 4.5 mM of sodium phytate were added to each vial to give 
]j5 mW | sodium phytate and 1 .5 mM Sanguinarine in various levels of Hamposyl L-30 (between 
zero and 0.8 weight percent). The caps were replaced, the vials shaken and then visually- 
monitored for one hour. The recorded visual observations are given in Table XXI and indicate 

20 thatgreaterthanabout0.67weightpercentofHamposylL-30isnecessarytomaintainthe 

sanguinarine and phytate in solution. 

TABLE XXI 

Observations and UV Absorption Data 

from the Interaction of Sodium Pky««e 
and Sanguinarine in Hamposyl L-30 



25 



30 



Weight Percent 
Hamposyl L-30 


Visual 
Observations 


0 


Turbid 


0.40 


Turbid 


0.67 


Less Turbid 


0.75 


Clear 



Example 21 Substantivity of TDEP/Phytic Acid Solutions Compatibilized by Bicarbonate or 
Surfactants 

35 The preparation of the ^ 

as previously described in Example 1 4. The following formulations were tested to determine 
the substantivity of TDEP to HAP using this test: 

A. 1 5 mM cetyipyridrnium chloride (CPQ 
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B. 1.5 mM N-tetradecyl-4-ethylpyridinium bromide (TDEP) 
C 1 .5 mM TDEP in 0.5 M sodium bicarbonate (TDEP B) 

D. A 1.5 mM TDEP in 0.5 M sodium bicarbonate containing 1 .5 mM phytic Acid 
(TDEPPaB) 

E. 1 .5 mM TDEP containing 0.4 percent Polysorbate 80 (TDEPPoly) 

F. 1 .5 mM TDEP containing 0.4 percent Poloxamer 407 (TDEPPoIx) 

G. Solution E but also containing 1.5 mM phytic acid (TDEPPaPoly) 

H. 1.5 mM TDEP containing 0.4 percent Hamposyl L-30 and 1 .5 mM phytic acid 
(TDEPPaHamp) 

I. Solution F but also containing 1.5 mM phytic acid (TDEPPaPoIx) 



The pH as a function of HAP washings for these solutions in this test are shown in Table XXII. 



15 



20 



25 



30 



35 



BNSOOCIO <WO 9311740A1_I_> 



PCT/US92/10665 
WO 93/11740 



« 
to 
c 

•H 
Si 
« 

cd 

Put 

< 
as 

M 

M V, 
X O 

c 

Cd o 

J*r4 
< a 

H C 
9 

cd 

n 
cd 

35 



1 










caon 




CM 


CNJ 


CO 


Ok >> 




*— 






Cu rH 


• 


• 


• 


• 


Cd O 










O CU 










E-» 










I 

caco 


GO 




CNJ 


JT 


Ou Cl 




00 


GO 


CO 


0u £ 


• 


• 


• 


• 


&3 cd 










Q X 




















i 

cdr- 




in 


in 


\0 


Cu >» 


CM 


C\J 


CNJ 


CM 


a. r-4 


• 


• 


• 


• 










D— 


a cu 




















1 vo 




o\ 






a- x 


ON 


ON 


o 


O 


Cd rH 


« 






• 


U o 




-=T 


in 


in 


E-i a. 










i ir\ 

■ in 


c— 


ON 


GO 


CO 


a- S>* 

Mm r"» 


on 


ON 


ON 


r*rv 

fcJN 


63 rH 


• 


• 


• 


• 


a o 






















ON 


ON 


CO 


KO 




o 

• 


• 


• 


• 




in 








co 

CO 


CO 


ON 


On 


in 


cu 


ON 




CO 


CO 


Cd 










Q 










E-« 










CM 


ON 




in 


t- 


PL. 




CO 


CO 


CO 


Cd 


■ 


• 


• 


• 


TD 












ON 


t- 


00 




o 


o 






CO 


cu 


• 


• 


• 


• 


o 






















CM 


in 


in 


in 


i *j 




• 


o 




CM 


CO 






> o 




lO 


00 





a) 
•o 

E 
O 

u 

E 
3 



a> u 

•o >> 

— i a 

t« rH 

O >> 

rH x: 

O CD 

I 

E 

3 I 

C >> 

-H O 

•a <» 

S- CO 

>> 

O. ±> 
>» 

4J I 

0) 2 
O 

II 

II 

a* 

O Cd 

Pu. Q 

O E- 

r- CM 



CD 

cd 
c 
o 

cd 
o 



B 
3 



CD "O 

-u O 

cd w 
c 

o -o 

C 

s-i cd 
cd 

o -a 

£> O 
cd 

3 O 

O >> 

cn £ 

Q. 

-a 

c ~ 

cd cu 

Ed 

Put Q 
Ed E-« 

a 

e- « 

II ca 
cd 

Cu Cu 
Cd Cd 

a a 

E- E-i 



o 

CO 

CD 
4J 

cd 
Xi 
t- 
o 
n 
>> 

rH 
O 

o. 

o -a 
CO t- c 
o cd 
cd =r 

-a 

cd t, 
£> cd o 
E cd 

° >* ^ 
w x o 

>» O -H 
H H >> 

o o 
a cl £ 
a 

c c - 
cd cd » 

Cu Cu Q 

b3 Cd E-» 

a a 



O O 

on 

£- 

rH CD 

>, E 

cn >. 

o x 

au o 

B r-i 

cd O 
s: o. 

c c 

cd cd 

o o 
cd cd 

o o 

>» 

cl a 



Cu Cu 

Cd Cd 

a a 

E- H 

II II 



>» o. >» 

rH E -H 

0 cd O 

cu X cu 

cd cd cd 

0u Ou Oh 

Cu CU OU 

Cd &3 Cd Cd td 

Q Q Q S £ 

^ H H rV 

in vo t— co on 



11 II 

>. x 

rH rH 

o o 

Ou 0U 

Cu 0u 



-42- 



BNSDCC1D: <WO 9311740A1_I_> 



WO 93/11740 PCT/US92/I0665 

Additionally, 50 uL aliquots of the HAP samples were taken at the various water 
washing steps, dissolved in 3:0 mLof 3 N Ha and analyzed by UV for CPC content by the degree 
of absorption at 260 nm. The results from this analysis are given in Table XXIII 
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These results in conjunction with the results on the solubility of phytic acid and 
TDEP in the presence of bicarbonate or surfactants indicates that at certain concentrations. „ 
bicarbonate, Polysorbate 80, Hamposyl L-30, and Poloxamer 407 can all maintain TDEP and 
phytic acid in solution but only Poloxamer 407 and Polysorbate 80 allow the phytic acid to 
5 enhance the substantivity of TDEP to hydroxyapatite. 
Example 22 Substantivity of Phytic Acid Combinations 
with Sanguinarine Compatibilized by 
Surfactants 

The preparation of the HAP and the treatment of the HAP with test solutions was 
10 as previously described in Example 14. the following formulations were tested todetermine 
the substantivity of Sanguinarine to HAP: 

A. 1.5 mMcetylpyridinium chloride (CPC) 

B. 1.5 mM Sanguinarine (Sa) 

C. 1.5 mM Sanguinarine containing 3.33 percent Polysorbate 80 (SaPoly) 
1 5 D. Solution C but also containing 1 .5 mM phytic acid (SaPa Poly) 

E. 1 .5 mM Sanguinarine containing 0.75 percent Hamposyl L-30 (SaHamp), 
(The mixture was filtered immediately before use due to a precipitate 
being formed.) 

F. Solution E but also containing 1.5 mM phytic acid with all components 
20 being soluble (SaPaHamp). 

The pH as a function of HAP washings for these solutions is given in Table XXIV. 
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Additionally, 50 uL aliquots of the HAP samples were taken at the various stages 
of water washing, dissolved m 3.0 ml_ of 3 N HQ and analyzed by UV for sanguinarine content 
by the degree of absorption at 260 nm. The results from this analysis are given in Table XXV. 
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These results, in conjunction with the results on the solubility of phytic acid and 
sanguinarine in the presence of Polysorbate 80 and Hamposyl L-30, indicate that at certain ^ 
concentrations Polysorbate 80 and Hamposyl L-30 surfactants can.both compatibilize 
sanguinarine and phytic acid. Additionally, both Polysorbate 80 and Hamposyl L-30 allows the 
5 phytic acid to enhance the substantivity of sanguinarine to hydroxyapatite. 
Example 23 

A formulation containing cetylpyridinium chloride, sodium phytic and sodium 
bicarbonate for human trials is given in Table XXVI. This formulation was tested with water 
and a mouthwash which contained CPC but did not contain phytic acid. Twenty four subjects, 
19 to 57 years of age were enrolled in a crossover design with 8 week duplicate measurements. 
At each weekly session subjects received two baseline measurements (pretreatment), then 
rinsed with mouthwash, and two posttreatment measurements approximately 8 hours later. 
Supra-gingival plaque was completely removed from preselected Ramford teeth for microbial 
analysis pretreatment and 8 hours posttreatment. Analyses were performed on these plaque 
samples for aerobes, anaerobes, and fusobacteria. The ratio of the log post-treatment 
bacterial counts to pretreatment bacterial counts (baseline), times one hundred, is given in 
Table XXVII. 
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TABLE XXVI 



Component 


Grains 


Approximate 
Weight 
Percent 


Cetylpyridinium 

pVi 1 nr 1 Ho 

Lfiixoriut; 


3-288 


0.055 




252 


4.2 


uiiric iiciu 


30 


0.5 


Glycerin 


300 


5 




30 


0.5 


Menthol Natural 


1.2 


0.02 


Saccharin Powder 


1.2 


0.02 


Propylene Glycol 


150 


2.5 


Sodium Phytate 
(43 weight $ 
solution) 


13.6 


0.23 ! 


Purified Water 


To Make 6 
Liters Volume 


87 
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TABLE XXVII 
Percent of Remaining Bacteria 8 Hours After Rinsing 



5 



Bacteria Type 


Treatment 

with 
Mouthwash 
of 

Example 25 


Treatment with 
Commercially 
Available CPC 
Containing 
Mouthwash 


Treatment 
with 
Water 


Aerobes 


10,0 


15.9 


27.6 


Anaerobes 


12.5 


21.9 


27.7 


Fiusobacter ia 


19.6 


29.0 


21.0 



Multiple range analyses showed that the results using the mouthwash containing 

CPC and phytic acid was the only one significantly different from water. These results indicate 

1 5 that the addition of phytic acid to CPC in the presence of a compatibilizing agent (bicarbonate 

buffer in this formulation) can exert prolonged antibacterial effects in supragingival plaque. 

Example 24 Analyses for CPC content in Plaque samples gathered in the Trial described in 
Example 23. 

During the trial described in Example 25, plaque was harvested after 8 hours 
20 overnight from the pre-selected Ramford teeth. Additionally; 2 hours after treatment plaque 
was harvested from the opposite Ramf jord teeth. Lastly, 4 hours post-treatment samples of 
plaque were collected from the four second molars. All the plaque samples were placed in 1 mL 
of Ringers solution and later analyzed for CPC content using HPLC. For the three time points (2, 
4, and 8 hour) post-treatment, the average CPC recovery for subjects using the Formulation of 
25 Example 23 was about twice that as compared to the CPC recovery for subjects using a 
mouthrinse containing CPC but containing no phytic acid. 

Example 25 Sulfur Analysis of Breath of Human Subjects Using the Formulation of Example 23 

Volatile sulfur compounds (VSQ were measured using a portable industrial 
sulphide monitor (model 1170, 0.5 ppm full-scale, available from InterScan Corp., Chatsworth, 
30 CA) as described by Rosenberg et al., I Dentai Research, 70, 1436-1440 (1991). The four day 
trial consisted of six volunteers that crossed over randomly from a mouthwash containing CPC 
(but no phytic acid) to the formulation of Example 23 (containing CPQphytic acid/ 
bicarbonate). The volunteers brushed their teeth at night using their usual toothpaste and 
toothbrush followed by rinsing for 60 seconds with 1 0 mL of mouthwash. The volunteers then 
- 35 retired for the night. The next morning the volunteers refrained from eating and drinking and 
minimized talking before getting their breath measured on the portable sulphide monitor 
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(PSM) The breath measurement was taken on the PSM afterthe volunteers keptthe.r mouths 
dosed forthree minutes. Five consecutive peak values on the PSM were recorded for each , 
volunteer foreach morning reading. The morning readings were taken on consecutive days of 
the week fTuesday through Friday). The average morning breath readings after use of the 
formula of Example 23 showed abouta 50 percent reduction in volatile sulfur components as 
measured on the PSM when compared to average morning breathe readings after use of a 
mouthwash containing CPC at similar levels but containing no phytic acid. 
Comparative A 



Use of Sodium Bicarbonate to Maintain Phytate and Sanguinarine in 
Solution 



10 



15 



The procedure of Example 15 was repeated substituting a 4.5 mM sanguinarine 
fortheTDEPsolution and the amountof bicarbonate solution being between zero and 
8 percent by weight. The results from the trial are given in Tab.e XXVII. and showthat even at 
Sweightpercentsodium bicarbonate, the phyticacid and sanguinarine were notcompletely 

SO ' Uble TABLE XXVIII 

Observations of Interaction Between 
Sodium Phytate and Sanguinarine in 
Various Levels of Sodium Bicarbonate 



20 



25 



Weight 
Percent 
NaHC03 


Visual Observation 


0 


Very Turbid 


0.82 


Turbid 


1.64 


Turbid 


2.46 


Turbid 


3.28 


Turbid 


4.10 


Turbid 


8.02 


Turbid 



30 



35 



Comparative^ Use of Poloxamer to Maintain Phytate and Sanguinarine in Solution 

Aliquotsof a 10 weight percent solution of Poloxamer 407 were placed in dram 
vialsand diluted with water to 1 mLtotai volume. A 1.00 mL aliquot of 4.5 mM of Sanguinarine 
aqueous solution and 1.00 mL of 4.5 mM of sodium phytate were added to each v,a.tog,ve 
13 mM sodium phytate and 1.5 mM Sanguinarine in various levels of Poloxamer 407 (between 
■zero and 33 weight percent). The caps were replaced, the vialsshaken and=then visually- 
-monrtored for one hour. The recorded visual observations are given in Table XXIX and 
indicate thateven at333 weight percent Poloxamer. the sanguinarine and phytate d,d not 
remain in solution. 
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TABLE XXIX 

Observations and UV Absorption Data 
from the Interaction of Sodium Phy tate 
and Sanguinarine in Poloxamer 407 



10 



Weight Percent 
Poloxamer 107 


Visual 
Observations 


0 


Turbid 


0.40 


Turbid 


' 1.67 


Turbid 


3-3? 


Turbid 



Other embodiments of the invention will be apparent to those skilled in the art 
from a consideration of this specification or practice of the invention disclosed herein. It is 
intended that the specification and examples be considered as exemplary only, with the true 
1 5 scope and spirit of the invention being indicated by the following claims. 
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WHAT IS CLAIMED IS: 

1. An oral composition comprising: (a)from0.001 to 10 percent by weight of 

one or more compounds having C-O-P bonds wherein the compound having C-O-P bonds is 
myo-inositol hexakis(dihydrogen phosphate), myo-inositol pentakis(dihydrogen phosphate). 
5 myo-inositol tetrakis(dihydrogen phosphate) or physiologically acceptable salts thereof; 

(b) from 0.001 to 10 percent by weight of one or more catfonic antimicrobial compounds; 

(c) from 0.1 to 20 percent by weightof one ormore compatibilizing agents; and 

(d) the remaining percent by weight is an orally acceptable vehicle. 

2. The composition of Claim 1 wherein the cationic antimicrobial compound is 
10 one ormore quaternary ammonium compounds of Formula I 



15 



R 2 - 



R 3 
I 

r 

R 1 



R 4 



x- 



(I), 



formula II 




(id, 



or a mixture thereof; 
wherein 

RMsaq-C^alkyt, 
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R 2 is benzyl or C t -C u a!kyl f 

R 3 and R 4 are independently a C r C 7 alky! or -(CH 2 -CHOH-CH 2 -0) n H wherein n is an 
integer from 1 to 6 inclusive, 

R 5 is -H, a C,-C 7 aikyl or -(CH 2 -CHOH-CH 2 -0) n H wherein n is an integer from 1 to 6 

5 inclusive, and 

X- is chloride, bromide, iodide or fluoride ion. 

3. The composition of Claim 2 wherein the quaternary ammonium compound 
is cetylpyridinium chloride or N-tetradecyl-4-ethylpyridinium chloride. 

4. The composition of Claim 1 wherein the cationic antimicrobial compound is 

10 sanguinarine. 

5. The composition of Claim 1 wherein the compatibilizing agent is an anionic 
buffer, wherein the anionic buffer is phosphate, acetate, borate, citrate, bicarbonate, 
gluconate, tartrate, sulfate or mixtures thereof. 

6. The composition of Claim 5 wherein the C-O-P compound is myo-inositol 
15 hexakis(dihydrogen phosphate) or a physiologically acceptable salt thereof; the cationic 

antimicrobial compound is cetylpyridinium chloride; the compatibilizing agent is bicarbonate; 
and the oral ly acceptable vehicle is 70 to 99.9 percent by weight water or an alcohol-water 
mixture. 

7. The composition of Claims 1 wherein the compatibijizing agent is a 

20 surfactant. 

8. The composition of Claim 7 wherein the surfactant is a poly(oxyethylene), 
poly(oxypropylene block polymer, a polyethylene oxide sorbitan ester, or a N-lauroyl sarcosine. 

9. The composition according to any one of Claims 1 to 8 wherein the 
composition further contains a metal ion selected from copper, magnesium, tin, zinc, 

25 strontium, calcium or mixtures thereof, wherein the molar ratio of the metal ion to the 
compound having C-O-P bonds is from 4: 1 to 1 :4. 

10. An oral composition comprising; (a) from 0.001 to 1 0 percent by weight of 
one or more compounds having C-O-P bonds wherein the compound having C-O-P bonds is 
myo-inositol hexakis(dihydrogen phosphate), myo-inositol pentakis(dihydrogen phosphate), 

30 myo-inositol tetrakis(dihydrogen phosphate) or physiologically acceptable salts thereof; 

(b) from 0.001 to 10 percent by weight of N-tetradecyl-4-ethylpyridinium chloride; 

(c) from 0.05 to 20 percent by weight of a surfactant, wherein the surfactant is a polyethylene 
oxide sorbitan ester; and 

(d) the remaining percent by weight is an orally acceptable vehicle. 

35 1 1 A method of inhibiting dental calculus, dental plaque and/or oral malodor 

comprising administering to mammalian teeth a composition according.to any one of Claims 1 
to 10. 
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1 



12. The method of Claim 1 1 wherein the mammal is a human. 

13. The method of Claim 11 wherein the mammal is a dog. 

'14. A process for preparing an oral composition as defined in Claim 1 

comprising the steps of 

5 (a) dissolving the compound having C-O-P bonds and the compatibilizing agent in water; and 
(b) dissolving the cationic antimicrobial compound or a solution of the cationic anttm.crob.al 
compound in thesolution obtained from step (a), wherein the pH of the solution is adjusted to 

between about 6 and about 8 after step (a) or step (b). 

15. Akitforinhibitingtheformationofdentalcalculusordentalplaqueina 

10 mammalianoralcavitycomprisingoneormorecompoundshavingC-O-Pbondsinanorally 
acceptable vehicle, wherein the compound having C-O-P bonds is myoinositol 
hexakistdihydrogen phosphate), myo-inosrtol pentakisfdihydrogen phosphate), myo-inositol 
tetrakis(dihydrogen phosphate) or physiologically acceptable salts thereof; a compatibilizing 
agent in an orallyacceptable vehicle; and one or more cationic antimicrobial compounds .n an 

15 orally acceptable vehide; and a means to maintain the compound having C-O-P bonds 
separately from the cationic antimicrobial compound. 

16. The kit of Claim 15 wherein the concentration of the compound containing 
C-O-P bonds is from 0.001 to 10 percent by weight of the orallyacceptable vehicle, the 
concentration of the compatibilizing agent is from 0.001 to 20 percent by weight of the orally 

20 acceptablevehicleandthecationicantimicrobialcompoundisfromO.01 to lOpercentby 

weight of the orallyacceptable vehicle. 

17. TheuseofacompositionaccordiigtoanyoneofClaimsltolOforuseasa 

dentifrice. 

18. The use of a composition according to any one of aaims 1 to 10forthe 
25 manufactureofanoralcompositionforthetreatmentofdentalcalculusordentalplaque. 

19. Acommercial package comprising a compound having C-O-P bonds 
together with instruction for adding an antimicrobial compound and compatibilizing agent 
whereintheresuftingdentifricecompositionisasdefinedinanyoneof Claims 1 to 10. 

20. A commercial package comprising an antimicrobial compound and 

30 compatibilizing agenttogether with instructions for adding a compound having C-O-P bonds 
wherein the resulting dentifrice composition isas defined in any one of aaims 1 to 1 0. 
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(C) WPI / Thomson 

AN - 1997-281770 [26) 

AP - CN19931012612 19931123 

PR - CN19931012612 19931123 

TI - Toothpaste used to remove dental calculus and bacterial plaque 
IW - REMOVE DENTAL CALCULUS BACTERIA PLAQUE 
IN - YAO H; YAO J 
PA - (YAOH-I) YAO H 

PN - CN1102978 A 19950531 DW199726 

PD - 1995-05-31 
IC - A61K7/16 
DC - B04 D16 D21 

AB - Toothpaste comprises special additives, an excipient and a friction 
agent. The special additives are a compound preparation of dismutase 
and epidermal growth factor and a compound preparation of zinc phytate 
and sodium fluoride. 

- USE : 

The toothpaste is used to remove dental calculus, bacterial plaque and 
colour stains, and for preventing dental caries, deanaphylaxis and 
inflammation. 

- ADVANTAGE : 

The pharmacodynamic stability is good and strengthens immunocompetence . 
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(C) WPI / Thomson 

AN - 1993-164329 [20] 

AP - JP19910289194 19911008 

PR - JP19910289194 19911008 

TI - Denture cleaning agent removing dental calculus - comprises EDTA 

(salt) or nitrilo-tri: acetic acid, and per-carbonate salt soln. as 
bleaching agent 

IW - DENTURE CLEAN AGENT REMOVE DENTAL CALCULUS COMPRISE EDTA SALT NITRILO 

TRI ACETIC ACID PER CARBONATE SOLUTION BLEACH 
IN - OGAWA H; OZAWA T 
PA - (LIOY ) LION CORP 

PN - JP5097640 A 19930420 DW199320 

PD - 1993-04-20 
IC - A61K7/30 
DC - D21 E16 

AB - Dental calculus removing component selected from EDTA and its salt and 
nitrilotri acetic acid and its salt, and percarbonate salt as 
bleaching agent, are contained. The pH of aq. soln. contg. 
percarbonate at concn. 10-90 wt.% is 8-11. 



USE 



The agent has excellent dental calculus removing and cleansing effect 
simultaneously. 
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(C) WPI / Thomson 

AN - 2003-042450 [04] 

AP - JP20010017508 20010125 

PR - JP20010017508 20010125 

TI - Gum for dental training for improving mastication functions in oral 

cavity muscle dysfunction, or corrective treatment of tooth, contains 
salivation accelerator and saliva buffer -capacity improver 

IW - GUM DENTAL TRAINING IMPROVE MASTICATION FUNCTION ORAL CAVITY MUSCLE 
DYSFUNCTION CORRECT TREAT TOOTH CONTAIN SALIVA ACCELERATE BUFFER 
CAPACITY 

IN - MIYOSHI N; TOMOTA K; TSORUI K; YUTA S 
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- P32 P36 
AB - NOVELTY : 

Gum for dental training contains salivation promoter and saliva 
buffer-capacity improver. 

- USE : 

For improving mastication functions in oral cavity muscle dysfunction, 
corrective treatment of tooth, and the restraint promotion after the 
corrective treatment of tooth. 

- ADVANTAGE : 

The dental caries preventing agent suppresses deliming of dentine and 
dissolution of organic substance by bacteria in the oral cavity. The 
gum accelerates tooth correction and provides effective mastication 
practice in restraint promotion after correction of tooth. The gum 
enables easy mastication practice in children. The hardness of gum can 
be changed based on the quantity of gum base used and suitable 
mastication recovery is enabled. The salivation promoter provides sour 
taste, thereby accelerates secretion of saliva, increases 
self-detergency in oral cavity and flushes food particles collected in 
the oral cavity. This provides prevention of dental plaque. The pH 
control by the saliva buffer -capacity improving agent enables 
suppression of enamel -elut ion. The gum for dental training provides 
pleasant feeling when chewing. 

- PHARMACEUTICALS : 

Preferred Amount: The gum for dental training contains 2 5-80 mass% of 
gum base. 

Preferred Components: The gum for dental training is provided with a 
sugar-coating containing salivation promoter, saliva buffer-capacity 
improving agent and/or caries preventing agent (e.g. tannin, 
tea -polyphenol, fruit polyphenol, alcohol, etc). 

- EXAMPLE : 
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A gum base (33.4 wt.%) comprising xylitol (40.1 wt.%) and maltitol 
(15.9 wt.%); salivation accelerator comprising citric acid (0.6 wt.%) 
and malic acid (0.4 wt.%); saliva buffer capacity improver comprising 
sodium hydrogen carbonate (2.5 wt.%), calcium hydrogen phosphate (1.8 
wt.%) and tricalcium phosphate (0.5 wt.%); caries preventing agent 
comprising fruit polyphenol (1 wt.%); filler comprising cellulose (2.2 
wt.%); and flavor comprising apple flavor (1.5 wt.%) and L-menthol 
(0.1 wt.%), were mixed uniformly and heated to 50 [deg]C. The heated 
mass was extruded in the form of thick board, then rolled to a 
thickness of 3 mm. The product (3 g) with the dimensions of 15 mm X 35 
mm was matured for 24 hours to form a tabular gum. A sugar coating 
composition was prepared by compounding maltitol syrup comprising 
maltitol (6.5 wt.%), gum arable (0.3 wt.%) and water (3.2 wt.%); 
salivation accelerator comprising citric acid (0.05 wt.%) ; saliva 
buffer capacity improver comprising sodium hydrogen carbonate (0.2 
wt.%); and flavor comprising apple flavor (0.08 wt.%). The matured 
product was coated to 20 kg with the coating composition and gum for 
dental training having a weight of 1.5 g/spherical grain was obtained. 
3 patients with mastication problems were treated with the gum. The 
gum showed improved mastication function. Saliva buffer capacity was 
measured and the pH was found to be 4.2 and 5.3 just before and after 
chewing the gum for 5 minutes. The saliva secretion amount was found 
to be 1 ml and 3.5 ml, before and after chewing the gum for 5 minutes, 
respectively. The evaluation showed that by chewing the gum salivation 
was promoted and pH in the oral cavity hardly fluctuated. 
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